
WHiTtEN SO YOU CAN 



StAND IT 




“GOODBYE WORLD! 



MY SHIP FADED INTO THE NIGHT!” 





Smichtown Bay. it really began to blow* My pa^rt- 
ncr. Larry Starr^ was asleep below, and I gave the tiller to a 
friend who had done no sailing before, so I could get the 
dinghy in on deck before it got away from us. Then, wicli 
the darn thing half-w'ay on board a big comber pounded 
over the stern, swept my feet out from under me and over- 
board I went, weighted down w ith boots and oilskins. I still 
clung to the dJncby, but its line had parted and my ship 
faded quickly into the black nightl 



40-foot 
sloop was footing ic 
up Long Island 
Sound like a Scared 
cat before a stiff 
sou'-west breezCji" 
wTites Tom Meyer 
of 280 Bronxville Road, Bronxville, N* Y* 
“At midnight... 



e "The lad at the tiller didn't know how to 
bring the ship about, and although he wmild 
wake Larry, they'd be too far aw'ay to ever find 
me in that roaring darkness- 

"I w'as growing numb with cold. I could n^t 
hang on much longer* 1 rolled against the gun- 
wale of the dinghy for a fresh grip on the world 
that was slipping away from me, Something 
hard dug into my side . , - the flashlight in my 
pocket! Soaked, chough it here was a 

chance! 




^ 'T pressed the switch* A finger of light stabbed through the storm* Time 
dragged on as 1 played the light about me. I cursed my shipmates. ’Why 
can't the fools see my light?' and then,**che beam caught the white sail! 1 
screamed for joy. An arm waved encouragement. Minutes later, thanks to 
chose Jrefh DATED 'Eveready' batteries that kepi working under the tough- 
est conditions imaginable, I was w'arm and happy In my own bunk on my 
ow'n ship, our Block Island cruise resumed 

tSigned} 




FRESH BATTERIES LAST L0NGER...^>^^i»£« DATE-Lll^ 



NATIONAL CARBON COMPANY^ INC*, 30 EAST 42nd STREET, 

Urtit a/Untart Car&tde 053 tind Citr^or$ C-arp^nUtoTi 
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SMARTER STYLING...FINER ENGINEERING...YET 



1939 Plymouth 

is Lower Priced ! 



Never Before Has a Low-Priced Car Offered So Much Vaiue 



Imagine Getting all these 
Great Engineering 
Featu res — at Plymouth's 
NEW LX)WER PRICES! 



1, Greater Size^IH-in. Wheel base. 

2, NewHigh-^Torque Engine Perform- 
ance with New Eeonotny, 

3, Ferrecfed Remote Control Gear 
Shifting — much easier. 



4. New Auto-Mesh Transmission. 

5. New Amola Steel Coil Springs. 

6. “Safety Signal” Spu^ometer, 

7. New True- Steady Steering, 

8. 100% Hydraulic Brakea, 



J sh't rr crcji nirws iitwnj* 

tht lOj? Htymouth 
— tht Vsliir 1^ up, but the 
prices art Jou'tif 
There^i nt'w rjw 

in PiymciLith'sf Perfectctl 
kcinoie Control ShiFtmp 
with All-Siknt Auto-Me^b 
Trarssmi?sioH“istaru!artt on 
''[>e Luxe", ..R preat new 
ride livtih new Atrols StfcJ 
Coitiiprinpsl 

Sff _ve«r Pljfn}Oiil}\ dralrr 
iad^yf PlVMOUIH l.>lVjSlOS 
OF CuRYSLI^lfl CtUll'iiRA- 
TTON, Del rent, MlcbiEiin. 

EASY TO BUY! 

tosvEiVmsT rmtjfs 

OtIrDrt d<liverrJ iiri'Ct.i''' iBcliMlr 
frfMkt ind f«u bdmpcHjeJ humptf 
Joardi, ■p«rie' iirt <.ii|| lub^,. 

ftfoi conirai for held I if bl besm 

iadicjuoe ob Lniii'iiiB.cTij fran^ll,. 

■ih'iFif Eioar Bad t-tar, lun -i>r,Ti 
Hfetir tUii ind bit [nui k i J 

«- ll A PlFmOKI h IfDid kiat'" iriod 
ell ilirl Bl "fie Luie^' mod'^li 
■lifhllv hitbEr. PIvmDiJlh priE^i pr- 
elude Btl redcr«l UMie*. 

I kio bIke^, hociL I4H-I. i1 in } , not 

■unladed. S« ymi Plymouth dealer 
for lout delivered [iriHk. 




BKAl Tim. VOl WoSTIOLLJeVE 
IT'S A U3W-F'KB’KlM'Attt^' 



MUQR a0WCS-Jtm«tvvr Hmit, C.I.S. 
■ehmek. Jhun,. 5^10 P. PH., L S.T, 



TH 1 1 ? W PI. Y M CHTH ' ■ Kf >A ilk I .M ' 



Two-lh.’H)rTourlnft Sedan... a 11 -steel bucly completrly ni«l -prchifed. 



PLYMOUTH BUILDS 

t>T 7 AT' A U C! the'^roadking" 

Vxrvlltixl CiAtVO THE "DELUXE" 
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EVORTH 



WEST 



BELL 



TBLEPB 0]Kfi 



$ YSTE M 



BAST 



SOUTR 



It may carry the salty twang 
of New England or the soft 
accents of the South. 

It may be swift and crisp 
in the New York manner or 
full of the pleasant rolling r’a 
in the style of the West. 

But wherever you hear it, it 
will be friendly, courteous, and 
efl&cient. 

It’s the all-American voice 
of the Bell Telephone operator 
— *‘The Voice with a Smile.” 

The entire Bell System seeks 
to serve you quickly, capably 
and in the spirit of a friend. 



I 











Popular Mechanics Magazine 

H. H. WINDSOR, Founder H. H. WINDSOR, Jr., Editor and Publisher 



December, 1&38 Vol. 70, No. 6 

Special Features 



Goodbv to the ** Wobblers tick” 


801 


Birthplace of the Big Winds 


807 


Behind the Scenes in Aviation - Coloroto 


Flaws Bared by High-Speed Movies 


819 


Ocean's Depth Measured by Radio 


828 


Don’t Pity the Poor Eskimo, Part 11 


834 


Lights Turn Battle Against Insects " 


840 


Make Your Snapshots Tell a Story ^ 


851 


Trailing the Wild Game Poachers - 


858 


Doing Something about the Weather 


866 


Off the ^^Platter’^ and into Yonr Home 882 


Heroes of the Fire Lines - - = - 


892 



an Tt»Kt pa£«!> 



Taming Wild Wells 

A N ominous roar sends men scurrying away from 
the derrick, A gray column of gas and oil screams 
in its sudden release from the ground. Timbers swish 
into the air like toothpicks. Then a thundering de- 
tonation shakes the earth and rocketing dames a hun-+ 
dred feet high envelop the oil-well derrick and 
machinery. A call for help Hashes over telephone and 
telegraph wires. Autos^ trains and planes rush the 
wild -well tamers to the scene — men in ashestos suits 
who use nitroglycerine and complicated apparatus to 
battle the inferno. An exciting word-and-picture 
story in the January issue w'ill tell you how these 
daring fire fighters go calmly about their dangerous 
job on which the chances are about two to one that 
some of them will be badly hurt or burned or blown 
to bits before it is finished. 



Next Month 

'REACHING a lion to walk a 
■*“ tightrope is no more difficult 
than teaching a seal to turn on the 
water in the bathtub. But watch 
the lion^s eyes! When his pupils 
begin to enlarge, he^s getting 
angry, and trouble may be brew- 
ing. An article next month, illus- 
trated by eight pages of Coloroto 
pictures, tells how animals are 
trained for the movies. 

Flight over Weather 

pLIGKT at 100,000 feet? Not in 
^ our lifetime, says Capt. D. W. 
Tomlinson, stratosphere research 
pilot for TWA. But he tells you in 
the January issue how it will feel 
next summer to take a trip in the 
scaled, supet\;harged cabin of a 
sky liner roaring across the conti- 
nent at an altitude of 20,000 feet. 

Highway Trackers 

TUST as Indian scouts in pioneer 
days ''read" the footprints of 
the man whose trail they were 
following, so do modem trackers 
of the asphalt street and rural 
highway read in tire prints about 
the motorist they are hunting — 
his character and habits, the type 
and condition of his car. The tire 
sleuth may look for a fugitive 
driving a car with brake drums 
irregularly worn, or wheels out of 
alinement. Thus they track the 
modern cattle thief and highway^ 
man. Read about this infant 
branch of criminology in the Jan- 
uary issue. 



PutilftheHi memtnip by pofclar uechakics CO,, Ont*Tl» Street, cmcabd. u. S- A, SSn«le cepy at et«t«, 

n cenu; ^ Trar, *4.00= for two Tears. ta.KH for three y«aj;i la united 8Utes acul posaessjfrru. CTansdA, tfewfoundlund. hAhtqj^ior 
ftnd OQuntrlM of Ui« Pai|.-Aii»i[iwt foetAl Union ineludinii aptln. To all other oountrles add ll.QO a year extra for aTrerceM t»stAffe, 
ChftAiriia In ^ddroM must be reported to ua imtn^ateli to elimJiure dels?. Entered sa Seeand Cla«E Matter. Bept, IS. at the 

Post Office at CbJnp>, IlUnoia, under Act or March 3, J619. Entarcd aa Second Class Matter at the Post O0 !Im l>cittrtdient Oaivuta. 
Oo|>yiiffijt 103*. bj eopular Meehanlcs Co. in the States. AastralEa and France, 
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Treat your new 

PYROIL 



car 



Keep Performance Up to the 
Manufacturer's Intemted Standards 



itr Mr. A. F. W., of Newton ^ PennrySvonia, tayir "I 
bought a cor new uted FyrofJ in both gas and 
oiL Aft^ mare than 25,000 miles 1 cannot get any 
oil In it between chariges,^ It still has alt the power 
and pep of a new motor.” 

Artd, Mr. ff, J. J.„ of Los Angetes^ California, hat 
this to Say: **^1 began to use FvrofiT orer three years 
agOi. and since that time I has’c used it irt both m>' 
oil and gasolinet My pnpfnr has gone 62,00H miles, 
runs smooth and tfuiet, has good compression and 
power, I am very well pleased w/rA FyroiL” 

Your inv«stm«nt in a new car La nn LfUiportant one. And, 
PymLI la mighty ftood *'lnanrance'^ wttK which to back 
that Inveatment. Pyroll keeps carbon, ^um. sludge and 
corrosion from creating early damof^e In your new car. 
Theiie con tamina dona rob your eni^jne of power ^ cau&e 
higher operation coate, create eicesalve wear. 

Aak your service station or flarayie saleanaan for an Inei- 
pensive PyrolL treatment, today! Manufactured and 
Guaninco^ by Pyroil Company, W. V, Kidder, Pounder, 
513 Pyroil Bldil., LaCrosse, Wisconsin, U. S. A. 









City , 



.County. 



NOTHING FINER FOR 
^rON-ABRASlVE NEW 
C.\R BREAK INr 

STRICUTORSf 

GHKCK ASD MAIL 
COUPON FOR PRAN- 
CHI5E FACTS. 



CDMFANY, 

Wywell Bldg., LitCnme, WIs.. U. $. A- 
PleBse Bend me further Important rTroll facte, 
O Alio Bend details of your plan for Dl BCttbutoiB. 



Name 



( Contents — Continued ) 



AUTOMOTIVE 

**C»X eye'’' vnErmra f aide motorists at nifht. 

T rjtctor hauls miniature tTpin 6S7 

Truss expands pistan to stop oil pumpiaa SiSl 



Motorcycles pull chariot of modem Ben Hur, , < , , , ,.075 
Auto bridge over a sea ert sand 120A 

AVIATION 

PLane climbs at fafty-fiLve deft-ee angrla ,.017 

Featberweight speedsters of the flir lanes, ,A2J 

Expedition's flying' boat ataarad by outboard motor. 022 
Stratosphere fliers' gondola ready for trip l&.SS 

Newest Xeppelin queen goes for trial flight, + ,0.27 

Plane with Speed pf soUnd proposed . B33. 

"Crah^'' tricycle gear helps takeoff in cross wind, ,, . flJO 

Four-in-one flight instrument ,0H4 

Pilot warned of position of landing gear H57 

Fish planted by parachute dropped from plane,.. . ,AS1 
Million- dollar flying arsenal Joins the navy, .£72 

Airplane engines changed in twanty minutas, , , . , , ,£7.3 

"'Big ears*" fistan for planas in mimic war .£7.3 

Hurrienna stirred up hy ten-ton motor. . &2A 

Aerial cameranian maps battleground , .£?£ 

Moving tight on screon shows position of planrC, , , , .£££ 

BOATS 

Surfboard with a motor sets speedy pace , . ■ ■ , , ■ , jB- 33 
Fireproof passenger ship has latest safety olds, ■ ■ + ,£49 
Italian speedboat wins American chatApiOAship , . ■ ■ .£55 



^'Mauretania” — Britain's new sea queen . . ^070 

Boat sucks Up oysters like vacuum cleaner .C^72 

On the bridge of a modem ocean Liner b , ,£.7!S 

Cargo wider than ship Sails from London i.S£d 

CONSTRUCTION 

Steel house it Hosted across river ,£23 



Welded casing In deep oil well found practical. . - . - .9-02 
Big earth dams built faster with water *^guns". . , , ,.S7£ 
Concrete tpoured from bridge rolling along canal,.;:;. ,£.79 

FARMS 

V a cuum milliing p poce is Sav e s ca lc ium and vitamins, S32 
FtlwracEer glins iT J^Fa rm prVnLm al pestl, ,, ,,, ,, .£4 T 

btiTtires us^iTTor ca ne-fipliQw ^^ , , , . . . . '. a£i 

Rose jlaases on chickens reduce fighting, .£&! 
Mowing machine built of odd parts ,fl87 

HOUSEHOLD 

Vacuum and. Spray gun »«soryc ^ . .8lfl 

Frown broad nine months, old stays palafahljs...... . . .S2B 

Elaatie cover protects booh 832 

CflileiLelec trie cor d £B0 

Sel f-hoatlBjF iron ,ST8 

Trigger on nandle of teakettle opens spout , ,Bftl 

MODELS 

Fire and flnnd control relief ™*p ^ 

Midxet air-pnessuro engine built like w atch 849 

Mo del raetng car mni 45 initea an hoMT , ^ ■ ,i80 

lli^byist strings bottle caps into useful articles .fifll 
R eHaf map of XT. S. A. mattheS earth^S curvature. , . .6 87 



PHOTOGRAPHY 

Gr ound-glass focuser for adapter of color film, , , , , ,828 
Entlnctlon type exposure meter (or enlarging . . . , , ,827 
Camern inside a football Alms view (rom air, ■ , , . , , .954 

Sn ap frame for prefect ing him 

FocuSar and View finder combined on camera ....... £7 1F 

WaX«tL 0 iP- 0 .ratM agilatpiLJlet d.e velpping__tanjk_. 873 

RADIO AND ELECTRICITY 
Radio compass pr o of against static £26 

Radja sen«. BQ3. after plane crash 

Auto wheel runs generator for a.c. or d,c, power- ■ ■ ,676 
Water- c ooledT^jMrd get Sim'^ giveft^rilliantlight . ■ ■ . 

T. R. F. tuner for school P, A. system 897 

Portable battery-operated broadcast receiver 

Cwnpact ten and twenty-moE^ transmitter .&00 

Hints far radio eaporjmenters apl 

Crystal osc|lJatpr doubler ft02 

Ele ctric-eye burglar al ar m . -^2 

ETe ctromeebanicai sound -recor ding film .&0B 

P_u ahj3tMtto j iJLwbe tester .TO2 

RAILWAYS 

Safer wheels for streamliner gives longer service. . 844 

Hoist swings locomotive from dock to ship -S45 

1 2D-mlLe iron horse hauls streamliner -fl£I 

SCIENCE AND INDUSTRY 

"Fire weather*^ sampled f rom tSO-foot tower 82 3 

SleeT m Ills Use steel^pi^ling DB^ waste ..,..,..^.823 

(ConllDued to page GA) 
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IS PEAL 
AVVENTUPEI...MY 

CHtMCRAfT OUTTIT IS TUB 
BSST PUSEMT / IVIR RAV ! 



^ i V a Chcmci-&ft Chemistry Outt5l in n KTBnd 

present* I'Ufi? You bet--— the Krealta&t fun in the wurid — 

reit] pd Venture — tht thrjllg uf performinK: hundred^ uf faseinatine' And umaz- 
intr eKpetimentg. 

tint with the fun yaa eaiti alaa secure A Jj racticH I bnqwledjie of Otemiatry— the 
mp-rvel science that haa cent ribu ted ao tfrenlly to irduiti:^', medkine and the 
pi'OpreBB of civi1is:ation. Fiona this Hitnple bcifinninp many ynunts'etera KiiVl- 
become importHTit fisnjree in scientific ami industrial fields^ 

Chemcraft Chennigtry Outfira are used in school g and coMeji;eH and the Instruction 
Manuals cnntaln valuahJe information and descrihe fully how to perform many 
jntereatinfr experiments. 0161110 ™!! OutfUs contain no dnniceroijs subatHneeB. 

isce Chtmeraft Chemistry Outfits at your favorite store, priced from to 

¥2Jj.no, ]f they do nut have them you may order direct from us, 

AH the thrills arut irontfers Qt a real ChemisVs 
J-, Laboratory are yours with 

irW^ M ___ neCf u.s. pat. opf. 



CEE . n MUST SE WOftDER- 
FOL TO BE a CIHEMl£A:t 
EPteiHCtA HOW UID 
YOU K?M£ TO KOftt? 



WELL JA<LK , WN6H 1 
WAS YOua AOE , PATMEft 

CAVE ME A CHEMCRAFT 
CUlElT raft C.HfttST/AA 5 



CHEMISTRY OUTFITS 



flUT lTHChAj«r 
CHtMCflAFt 
WAS JUST A 
TOV f 






JT WAS TWE FUH [ EVER HAD . BUT IT 

ALSO DAVE ME A WDRA1H& I^^OWLeDOE 
OF StMftLE ChEwiSTRV. that REAi^L'f 
STAPiTEO MV CAntEn. 

^ A FRiE^iO OF I 

j FATMtR'i WAS / 

WATCwlNO ME f 



Outfit H*. TO litff 141 I 3 ntaTiDKiisy BnlnhCd mbtnut rnjitjiJ nlinn Hplmdlri 

aSsrtirtJTimt nr ChcnvirSlK nrid ■pnaPiKu*. Iiwitn)CHArta fur TOC practical expH>H* 

menti In CtE^tlVIjilty, klrptmchcinieiry, GLags DlowLiifr, ancj yi^rmiilaH^ ^ 
19>'mr>4lg .. .1 prJct stO.aO 



n YOU FIMO THAT WOPt^ VERt 
/ IHrtP.tSTlN&.DOHT ipOu? 

HOW WCUILD YOU LIAE TO WQBrt 
i IN OUfl plant LABOBAToav 
I WrtEH SCHOOL'S OUT 1 



t.ltw-ra] ULLanmioK of ch^-ntkraKp AtU BtiUPratuK IncJuUIrta Plans fnt_ :i 

|jurho«l |[i riKnvf.nlr-nt T|>t>ara loir (ctyre Lan, ....... .Fricc 

CRbinel ^ ^ , Prn» $3.BS 

YouMI Enjoy this FREE BOOK. Mail Coupon 

Out book *'Afl\^eTsttireg in Science" is a real tbcftBurc- a 

house of information and pntertalTiment for the youn(s: 
sclentlMt. It is full of astonish intc scientific facts, and .sf* 

tellK about many thriilinj^ experiments in Chemistry, A 

Microscopy* Phyiitcfi* l=iEolo.gy, Elertrlcity, etc. Hook / ^ 

also heli>£ >'£>□ to construct a home laboratory. ^ > 

anti tella how you may become a member of 
the Chemcraft Science Club- 



IVE BEEN HEBE 
■SEvEftAL VEARii now. 

AND They've just 
MADE WIE A5SS5TANT 
TO The mainacea 



THE FORTER CHEMlDAL 
COMPANY 

453 ProBfieGt Ata+i 
H a^entown, Md. ^ 

Th± & 



THAT'S WONOERfUt. 
| M 001 NO TO M* 
JJAD TO OlVt Mt A 

CMEMCRAFT 

OtJTFII toft CHltlS tl*AS 



IV lien io adrertiaKra vtcoae rtifntWTt rflpiilar Mcchnniea 
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''don't go a- wooing 

WITH A STEWING PIPE!" 



NO daughter OF MINE can go with a 
whiiipcrsnupper who siiiokcs socti rank* 
sintlUns uibaci-o. Ckan that inp. Svvitdi 
lo ti iiiiitk tasty l>kiiti hke my Str^Vyhtr. 



SMART CiRLl She swiped her fulher s 2- 
nunce till, tmd now ihcyhe pt iht ohl 
the world s inotit bite 



NOWTJ 

mi 

**/ 

YflVR PIF£ 







FACE BOOKLET kUs ho w to mike four old 
pipe tartc better, sweeter t how to hreik 
in a new pipe. Write for your copy today. 
Brown ii£ Williamson ToHaccci Corpora* 
don, LoiusviUe, Kentucky, Dept. P*tl2." 



TUNE IN Tomm^i Dorsey and hil orchtitra, E^ry W^dwtiday 



( Contents — Continued) 



Rust fcoata ^S, 000 , 000 , 0 l >0 a. year , BZS 

Electric e ye 4eteet> t iny flaw s in ateel j ♦>,..... . , .fl Sl 

acOrpion wears jlasB-es te test vialoti . 

Synthetic fiber atfonaer than ailk ■ . . .fliS4 

Coin mucbiiKT that almost thinka flftS 

Loa^- sought bpric.eci 4 -cr¥Attil foun d * . . , n . ■ . . ■ . .ftsci 

SPORTS 



Speedboat abap^d IjkB wine a i rplane. , . ^ , . ■ ■ , 

Stir^a.mliiie r&d rifj^in^ adds £p«d to sajibU'^ts 4 . ...... 

Hunter totca ^alae home on two-wheel cart. ^ « « , + ^ ■ S54 
ticl llia^ diiniiny trains loatBall players , .A5S 



fndiati** advice when you plumge thrnugh fee 

iiand lubhera eo Bailing on bicvrles iSTT 

Mountainside la cleared tor flc-gdllt aki alopga flgQ 



TOOLS 

Toni chegt with roll-up d&or . .asa 

Utility vise adapted to Pradae drlllinjr ■ ■ ■ ■ .fl74 

Screwdriver has lachknif# folded in huidle t32A 



MISCELLANEOUS 

Newa reporter wears i^as masks at war ffames. ^ . .SIS 

Selt-propc-iledi sFreel" marher ^ 1 .alB 

Bracelet holds powder puff and rouge ■ 1 1 ^ f ^ 1 .11 H 
Science helps ^lluit faces on mmintaiH .. ..... . 8Z4 

Banana? ride cradle frntn ship to car « ■ , . , ■ ■ > > ■ .S 3 l 

fiand trucic for movinif piano ^ 

Carbon black m rolls amd nellets ^ 

Philippine volcano shower? ashes Igfi miles h 

Bush^ basket on roller stand far shoppinf .... . S4S 

Cheny crdp_ B-eyeai by^ . , . .. .... ...... . iS^ 

Derrick lifts elepkaitt after fall into tnoat. . ....... .84^ 

Fake locomotive fools pilots of bombinr nlanes. . . . .S47 

S.OOq year 7 r. ■ ■ ■ 

Meter eliows if wall ia dry far Balntiae i . .S50 

Quiek-fifiBa army rifle . . .. .. 7 ... .. T. . i ■ SSO 

MembriaTninaft marks freemE oFT^jeas k ^ S 5 S 

Welder’s non-fag- eyeshield V^vea w^de vtniun E ^ j . ■ ^ ^^^7 
Hnmhardlnjf foe with nbises latent war weapon. . , , .Hgg 

Elastic adhe aivo t ape . . . h .... >B 63 

K eyKolna door keeps big children off playffynupd , , ^ 

Torch removes paint Gom wonJ or canvas. ....... . 6G3 

Rubber auarJ on tmllcy wire protects miner S64 

Keclaljmmy ghoat guild niinea found proRtablEt.. 
l^eory af oaploJinff atara tracea growth . STB 

Clack hands rotate once in gfl.OO& years ... ....... 3fiB 

Itfagnif^itHf aiasB has light to illumino wm^.. ..... .880 

epic stoi^ of radimn 888 

^VecB wear e^ctric undc^ear in record plunffiO. ,. iS gt 
Mushroom bed for celLar is rustproof steel ■ • . . . . .|24A 



(Craftsman and Shop Notes) 



AUTOMOTIVE 

Lij[htwelfflit metal doubletree asEembled easily . , 940 

Bur^ J valve* Score ituides . . 1 . . . , .9SS 

Dual batteries to start ear in cold weather 

Garaa^ stove made from two oil barrclB . . . . . . . , . , iigft 
Motors Buist be nver hatile d far eB Scient operalian. . .93fl 

Clutch to control c^'nt i iriihaf E Irom auto brake &S9 

Guarda no ffaraga door frames protect fenders .... . 

Shrinking broke thoes to fit lining .............. ■ gsg 

Uiaks m ark car spaces lit BaT kl ng l ot. . . . ■ , ^ ^ > .960 



j-Fi PE ■■ LP.ciTi.eriF jnamtf ■ artfin t.wo epilu BJUga ■. a 

Elec.triC. heater, to thaw Iruzen^hrSkes ,j... 4 . . , . , , .$@0 

Ekeess oil in air cleaner causea carburetor frawblo, 



FARM 



Preventing stock from overturning smalt tank. 


. . . . 


Tool pceiis lags rapidly 4 ^ 


842 


Pouble^ldbp halter tie . 


&44 


Tfelng grain socks , ^ ^ . 




Handy Eeed troughs For cattle . 


..... 9SO 


Tile ventJlatoF for a cave . 


. .^= .asD 



Drip pan on oil barrel prevents rousa, i, . .952 

FURNITURE 



Boakcase folds for trail SOOrtatlon . 


....... 907 


Gimp held for tacking by spring clothespin. 


910 


Shipps wheel top on smoking stand rotates. . 


...... .9ia 


HAND TOOLS 

Jig for drilling equally apaced hales ....... 




Oeflectcr OB atuars for cutting sheet me tat. 


. &12 


Depth gauge From SOW vise .............. 




Removing broken tap or drill with acid . . . . 


. ... ...92® 


Sheet-metal punch ^provised from hinge . 
Motbrfied hand piano gives smooth finiah . . 


B30 

. . . . . . 



(Conttnued to page SA) 
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WHICH OF THESE MEN IS 




YOU? 



IsTKisYou? OR IsThisYou? 



1* *'My nainc is Stark, I"m never late 
mornings, 1 get back promptly from 
lunch — often work overtime dieerfully^ 
] carefully do every single job tbey give 
me and in six years I nave done each 
job so many times that I'm letter-per- 
fect! Only one little raise so far, but 
some day I ought to get a good one, 
I'm probably the stcadiGst, most loyal 
employee in the whole ofHce* One of 
these days the boss will realize that Tni 
the best man who ever worked on this 
job. Then I'll show these other fellows 
a thing or two!" 




2, "My name is Bater» JVe only been 
here a year, but the jobs they give men 
like Stark and me are too easy» In three 
months I saw 1 could never get far 
ahead on routine work like this. So 1 
began to look for ways to increase and 
improve^ the work in my department. 
I'm taking home-study training that's 
piping me a lot. My boss heard about 
it and complimented me. Next month 
I’m going to be made Assistant Depart- 
ment Head at 40% more money. After 
that— well, we'll see. But you can bet 
I'm still studying!" 



D ON'T you recognize both these men in 
your office? One is a slow plodder — 
the other an energetic go-getter* Stark 
thinks of himself — Baker, of his company. 

Stark runs along comfortably in a mt — 
hopes for a big raise. Baker pulls himself 
out of ruts — gets a big raise. And goes 
right on training for another one! 

lt*s men like Baker who turn to LaSalle 
business training because of what it gets 
theml And they know it gets theni plenty 



job youVe got — to get the job ahead!” 
It all depends on you— the height of your 
ambition and your readiness to investigate, 
then study systematically and seriously* 
The La&lle Success Road is cleared and 
ready for earnest adults — has been trav- 
' eled for thirty years. Its first sign-post has 
always been a man's name on a coupon 
like the one below* 

It costs absolutely nothing to send such 
a coupon. But sending it may mean the 



because the proof is plain to read in the turning-point in your whole life* Mail itl 
grateful letters— and the successful lives At least find out about LaSalle's road to 
— of thousands of LaSalle graduates* better jobs— more money — success' 

You too can join the ranks of the There's no time like NO FT/ 

‘"comers” like Baker if you'll “train on the 



LASAUE EXTENSION UNIVERSITY, A CwrmpoiHfafie* lnilb»v«ibn 
Dept. 12&4-H CHICAGO 

1 aiti ambitioualikd Baker. Tell me how I can prepare for lanter sueoesg — and 
eertd me your booklei un the field I Jiavc chedeed below: 

□ Executive □ Law ^ LL.B. Degree □ SalcAmanslilp 

Management □ Ajccountliig, p Traffic ManaiemDiit 

N iffitt 



Ptaatiois , 







EXTENSION UNIVERSITY 



A CORRESPONDENCE INSTITUTION 



ITA-m um'ElnjT f-a mention Piipithtt Mtehanies 
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TAKE THE GRIEF OUT OF 

EMERGENCY REPAIRS 



A sudden Irak in tke hoi u-xfiirr 
Iteater — the hammer hciitdle fiien ojf 
— utafST ggm-riiS from a deni in the 
auto radiator — ff drawer hnoh puUs 
out — scrtfuia strip from ami loosen (he 
door lock-'^-a uxiter pipe frecses and 
emefts — caster slay in the 

talik leg — your favorite pail starts to 
leak — a persistenUy loose nut puls the 
vacuum cleaner out- of bu^iFiess — 
etc.f etc. 

PosflibUitics like these are ever 
present to the houBchoJdcr. but in- 
cite no delaySp repair billij or ex- 
pensive new purchaaes if you have 
a copy of the Smooth-O"n FLonic 
Repair Book, and a can of Smooth- 
On No. 1 on the shelf and like to 
prove yourself equal to the emer- 
gency. 

Hundreds of repairs similar to 
the above are made quickly ^ easily 
and cheaply witii iSnioot]i-(.)n Xo. 1, 
which stops leaks of stcsni, water? 
gas, oil, gasoline, smoke, etc., 
anchors lof.isc screws, bolts, nute, 
handles, machinery, etc., and holds 
equally well in metal, masonry, bath 
room tile, and 

W'00<1. 



Sfnooth-On Kn. 1 
expttpdg in hardttn- 
ia(t aad vLiin ntctul- 
LUid Huldj !id tightly 
a* tb b] tiKil u I to 
wbicih it Li ulCjt'CJ'LEj'dI. 
PowOr pluDt 
ueerj, shop for&uicn 
End profEjitiiioiHil re- 
pair lUi^n prefET 
Bmoeth-Oa rtpaira 
becflinie the simple 
cold appliojitian 
nvoid? tlr« risk Elid 
Ejtr?! Iflbor and a 
dtptndahle fiuLilit'd 
job ia ready id d 
hurry. 




Write for 

FREE BOOK 




Leaky Kettle 




K^nky Tank 





Oil Leak* 

ji{(tU rAe /dr fhf Smooth -On 

/^Eparr Hook qnj (jei Siafinth-On Me. 
t I'rV <fT i lyt S^pounsi mn 

Jrem ana ftardufttre istoTt. 



SMOOTH-ON MFG. CO., Dopt. S7, 

574 Commmiipmv Jersey Cily, N. J, 
PloE4e HeEid the free Smoirih-On Repair Hook. 



Xamt*. . . 
AddrGBH. 
1^-3S . . 



(Contents — Continued) 

Poekeir pn plumber'a kic for BtrialL taols .'M2 



Bushijpfa removed from boiler with Je^d gone . . , . . 
LoiiK-DbBe pliera altered to hold eorewa . 


.&4% 

.951 


HOME IMPROVEMENTS 

Inetallinf Auction line in well ^ . 

Novel weatker vane 


t9E>6 


Fireplace tec in wrought iron 


.909 


Rainproof mountlnje for weather vane 


.913 


Pier cabLnete you can huild 




HOUSEHOLD 

'"Pin-Up" vanities ► ► -.i.i ■ t ^ . .j.,, ■ . 

cio^jted drain cleaned with Heat 


.903 


Clothesline pulley shielded from enow and ice. .. . . 


.924 


Sbeet-metal iron holder saves labor 




Radiator improved bv reflector 


.O.'il 


Solving home prablomA .,., 4 .....^ 


.939 


Rubber'^lieBded tacka in photaa protect table. ■ . . . . 


.939 


MODELMAlCmC 

Tape aide in driltinir small parts 

Candle rune engine 


.924 

.927 


Eaey method of serving ri|ging on ehlu ......... 


.930 


Belt- driven tool- post grinaer for madalmakera. . . , 


.941 


Carbon rheoetats for lowr-amperage current.. 


.945 


OFFICE 

T-OQUare clamped 4U drawing hoard 4 , 


.909 


Deik slide converted into drawing board 


.919 


Vacuum cup wrvee as handle on triangle 


.93a 


Kraaer cleaned on gummed cloth. . . . . 


.950 


PHOTOGRAPHY 

Photo nresg of wood and coil spring . . . . 


.907 


'■'Jiff enlargers for camera 


.911 


Jig to clamp camera In. viee . . 

Miniature mm printer makes positives for prejiectlon 


.9^ 

.931 


Electric heater used as flash gun ............... 




Photo chemical scoop from Ehoeharn ............ 


.924 


Operating stop watch and shutter simultaneously . 


.935 


POWER TOOLS 

Turning large disk on small lathe .............. 




Disks alined In chuck with drill pad 


94] 


Micrometer attachment measures internal tapers.. 


.943 


Saw table converted far drilling and routing 


.943 


STORE AND SHOP 




Spuols for wire made TrUm headlight reflectors.. . . 
Weights Fur scale made from fiahllne slnlcers. . . f >. 
Shop thread stored in rubber ball ............... 


.912 
.912 
■ 930 


Printer's mitten for handlmg hot castings . , &42 


Barrel Spigot Bealed with radiator hose. .......... 


.944 


Factory steam boUar started by alarm clock 


.950 


TOYS AND novelties 

Dispenser fur table-tennis balls. 


.920 


Electric target for toy artlUerv . ... 


t92S 


Model railroad signals supported on tie . 


t930 


WOODWORKING 

Carving wood signs 

Jig to slut pegged-furniture legs 


.926 


rui-ned bowl has novel ring handle . . . . . , . 


,929 


MISCELLANEOUS 

Crucible Fur melting lead ar brass . 


.900 


Protecting lantern niantleg 0Q7 


French curve improved by calibrated edges ...... 


.910 


Red reflfrcCDrs on bicycle pedals 




Muffler buttoned to overcoat tO prevent loss 


i9t2 


Spray it; the modern finishing method 


.914 


Glass drilled with sllicon-'CarhIite . ... ......... . 

Paint-dipping can has wiper 


.919 


Small reduction gears from auto steering gear.... 
Metal washer impruves roll of tape , . 


.920 

.926 


A^plyfug colors to greasF surfaces . . . . 


n929 


Dial carrying phone numbers permits rapid selection 


.931 


Tank supply pipe supported by auto casing . . . . . . 
Preparing your furs tor market . . . . , 


.931 

932 


Beam compass from curtain rod . . . . — ......... 


.935 


Small contalnerA aave paint using spray gun . 
Shingler'a seat adjustable to pi ten of root 


.944 


.051 


Holder for bench-saw blades 


.M2 


Pad from innpr tuhv for reoairman's sawhorso 3S2 


Special hinge pin oids carpenters 


-952 


Making unit castiiiga in the home shop . 


.953 





UfPOaTaNT NOTICE 

Tt Je Uie intention el this tnEi^Eilne to provide IC« with. 

InformAtlap Tesardinr the lEtcEt derelocimenbi In, the mechantoil 
nrti. We take m rupdosIblLlty u ici whether the dJjelodured eoa* 
taliled In cmr artlelBE ete cp^ered by patents End Eldrtse IMdeTi 
ta In^estleEte tine subject before mamne. luinc, or eciuiif snf nf 
the products, mechlnee. or procesEcs described, in order to avoid 
possible UabtUty for patent inltln-sement. 
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HOIU DO 
VOU JUDGE 





Vou judge a school^s faculty by fint^hed 

praduct^^ < . » by the character and aehteve- 
mente of the men and women whom the fac- 
ulty has trained and educated. 

Every member of the faculty of the Interna- 
tional Correspondence Schools is thoroughly 
trained in the technique of home-study in- 
struction. From Massachusetts Institute of 
Technology, Cornell University, Iowa State 
College . . . from Purdue University, Vassar 
College, McGill University . » - from Williams, 
Swarthmore, Lehigh, Columbia and a dqaen 
other American and foreign institutions of 



higher learning come the men and women 
whose teaching skill and human understand^ 
ing supplement the specially prepared text- 
books of the t.C.S. 

Th is faculty wishes to be judged not by its 
advanced degrees, published works or extra- 
mural attainments, but by the thousands of 
leaders in every business and industry who 
attribute much of their success to I.C.S. train- 
ing . . , and by the tens of thousands of ambi- 
tious men, now enrolled with these Schools, 
who are training for.tomorrow^s leadership and 
tomorrow's rewards. Mail the coupon^ — today. 



INTERNATIONAL CORRESPONDENCE 


SCHOOLS 






BOX SS36-J, SCRANTON, PENNA, 




Witkout coat 


or 


obli^atiDn, plfasc send 


me a copy of vour booklet^ 


"Who Wma and ^ 


Why,” and fu 


u 


particulars about the subject before which 1 have 


marked X: 






TECHNICAL AND 


IHDUSTfttAL CDUDSES 




C ArichileHrt 




O MrlaL 


Q ContliiHrinl Li.'^rit^nE.kiQ 


Q £LlrV^'ikM[ and Mappiiitf 


IDi Arthit^iuni Drnftem»n 




D Boi|«rin«k«r 


P I'litinbtnK □ Phtlot 


P Rriilff KnfiriMr 






□ 'J'etefTApli Kn^ni^ 


P IlHiiiti P VrEiti]A.tHia. 


P HridjtE sjicl Huitriiiic FqfBnLpn 


□ -CoTitractar and. RuilHlaf 




□ TelapbLiaivc l^'ork C!3 itadin 


P Air C'ctidllianiii-ji ,>[u] CoaLina 


P LrbflinUtTy P FhkTTiiBcy 


□ Hbnu^tLii*flJ Draftiinutn 




O MecfamniMl tCELEiEmrina 


O l^bMin ICikciinFej 


O ChI MuiLdc' 


n Stni-rtutil £rvi;ineer 




□ MntihADtnil lJrnCt«nL&ii 


□ Rl«trk Euaia««r 


□ Mia« FonruKti □ Fir« Bomm 


n of in Viii]lE[>iiJ 




□ MAcbldjAt □Too1nikk«r 


P ^I«rin« Knstemr 


□ NaxtiiatioD 


G Etbcttrkesi Kb^itiecf 




Q PftTt«rnmnk«r 


P R, H, 


P r'^ot(on ^IftnufAcmrlnc 


□ l.urhtinr 




O DwmI J'jQKinH 


P It. Ki UbcElon Finreiitan 


P WocLra AlantitHluriAc 


□ fetp^tru; Ou 




□ AviAEWt ElU!iL«4 


□ Air BrAkH P R. R. 


□ Acruultiuc 






□ Awto T^hniri*D 


O JltlLwij' KEUiiimriii^i 


O Frit'tf Crowkcic 


O 1lf«t cf 




□ Autq. KJn'ttir'Bl Tiwbaiciui 


n f.R'iU £deLdwf,dc 


O I'cMiltTf Farniinji 






BUSINESS THAIHIHG COURSES 




□ Duujteu AlftiMt.gi'Eijnnl' 




□ BiK>kki!«'[tLrii; 


O -t^cFrice 


P Omit' l!jeb«L ijubiocta 


n lufuitT'l^I ^iMucempnL 




n Work 


□ Fir^t CoUec< SubjMtB 


n Hicb ficltbol flubiAtU 


Q TraAfiD SluiaKrntQDt 




D iSpanlflt 


P CorrfifpoiiJ^'nc? 


P Prt'pwb^iwrjf 






P F«Ofh 


P i5lDD(kcrB.pb]'.iiiirt 'IVpida 


P ltlu*irAtii9| 


D t ’pwt A^ountbnt 




P H^lmintAJiiLiiiii 


Q (.'’ivU SerV'Jrfr Q Nlnil Curier 


P f .'*rtcH3ii.uiC 


O Acraointuit 




□ Adv«TLHiaA 


□ KaUwMr Maj] C1«rt 


P J^^TariBr Bbow (.^rcEi O 






^ DOMESTIC SCIENCE COUHSEB 




n H'Oiius !Dto«4in>l(LnE 




□ Adv^anMl 


P nnd Cookfrv 




1 O Frofwiicnwl n»d 


□ Tm. noam KELfi Ckieitfiru MAJibffVjnr^DL, 1 






Ate... 


.,..r....^d>^r'irUnrrr.r...nnn,4M...rr..n.,n...^r... 






City 




...... 


, Present Posiiiatt... 




tf rtti4t lk C'fliwffa, 


4M>apiH1 fri fkt^ /riifT-nalKr^iTKfl f'GriCdidA., A^RHfred^ 1 


1 // ^eJtHlr |4 timlinnif fdtrlUH Jl, 


. C..S. . 7I Ktnomtvku. Lantiitiii^ C. 9, RjtffidAd Jl 



When writiitff <K/rfrfr«ri PopwFar Weeftafli'e* 




lOA 
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■ffUPSV 
BUILD 4 fCn 

ftlan. "jUais a 



■ V ' ■ 




M- 






r af , 1 ; I H ; 1 



Tb«ra'» m real tbrfll Id t which 

Tou h«T« b«1p*d er*«t«. But m gt«Dt*c 

tkrll] Id playtu D pDft Ld DDiaduttry «D «nd 

growing to Dvinlr. tb«l progr^ia daiMiida onL^ on 
TOO- Tbia if « uaroa o( raal antlttnotioB to tb« u«n 
who tT&lBod (or nod omblrkod Upon *d «Jf' 
ornit indnjtrr cum* 




YOUR CAREER AT AERO 1. T. I. 



* * , tb* odIt larcrulrimlBiitg Lactitutioii Uddaf tko 
diTuct ■■upBTvii.i on oE Isfcdjiig uirplAO* buildort* 
Dovolod to pr«p«ring m«n iol aircruit lO' 

duatrr caraan, Aara l.T. I. of fori tbaio courioi: 
AoTonautleal EDgiD.*«ring, Daiiga* and Drafting: 
Maitar Aircraft Mncbanlci; and tba Comblii ation 
Aircraft Macbaaica Tbaory at Homa and Shop 
Court*- Ho nattar wb*r* von )iv« tou can itart 
Tcur training at anco. For campf*t* informatlQD 
OS tb* A«fo f. T. [- way to an afrciaft oaraar . . , 
aend th* coupon* 



Aero Industries Technical Institute 

5253 Wr San F*rnando Hd.^ Loa Angolan, Calit. 



Float* tend detaili on Aero I- T. I. tralnlnii- I am • 
13 yeara of age or aver and £:an fumttb character ■ 
releroncaa. > 

Name Ag* | 

SlTne«t__ I 

CHy ^ State j 

1 J_ i 




This New P-A 

# Such bcautlfnl 
tone* and so easy to 
playl Juit touch a. 
key and blew uor- 
matly; ynu can't miai. Noth- 
Inr to compare with thuc new 
P-A SajEOfl, Clarineta, Tmm~ 
peta* and other P-A Enstru- 
DCnto. Pnlly puBrantecd; jouT 
auccaia Msured, S«« your 
uiLiic dealer or wnte direct 
far boautIJuIr free book. No 
obllKation. Kaiy tarma. 1^ 

PAN-»AMERICAN 

1203 Bulldins Elkhart, IndLana 



Regain Perfect Spe^h^ If You 



STAMMER 



M Send today (or hwiwttfullr tlliintrotcd tHMi t fntJUcd ^DON’T 
* BTAMM bH." which iloscrihpa Lh? lioeuo Ubit MetlKHl for the 
■■ adentinc oorrectlon of Btoomicrlui; und ftfuctniilx Mcihod 
W suci>&£iruE]y imed at rio^uti ItLstliote for yc^its — aluco iflut 

T EnitOT^L t^7 ruU Ltvrortuaciua conteriiltiF CLirrerUon 

of atammerma Rcht Jrw. No oLUgatLoa. Doduo 

t>eot. t!i>7 Circle Town, IaOlanapall^^ Indlnna* " 




inr pleasure und pm hi. At hnmn 
— "by mail. Ho eiperldncc liiccs^ 
lary. You nludv mjut pbuloH uf 
arLut.'s iniHlelH jiixl ae thry pom 
I n Ihe life 

mtl lESaOM FREE 

name and addretn and only 
10c to cover matilna coat to — ^ 

TOWCITTDWN STUDIOt, Da^. 12» 
l» N. MJehUw Aw. CblHia, III. 



'STATE COLLEGE 

B. Desrtt in 2 yearn, World fatnouH 
for teebniei.1 3-jeer course* in Ovil, 
Electrical,, Meohanical* Cbemiaal, 
Radio, Aeronautical Enaincerini^ ; 
Dunincss AdiniuLitratioD and Account- 
inf Tbono who lack high acbool may inake up work. Low 
tuition. Low livioE costa. l^>catod in picturesque biU and lake 
rPtfioQ. Stadentfl from every and many forciftn conntriCH. 

, Scptemlwr- 




.'ioth year. Enter January, Match, June 
ff rite /or catoidtf.^ *321 CeHsg* *v*. 



HHGOtir. IMP. 



Yowr VOICE/ 



I AAV Improviement Cuatant»d 
IV VA or Tuition Refunded/ 




1 Y y «3 to h 4 

‘ vote*— noiwitJl I 



«ri« Jhids«1 &Uwkrth«n inJ R***{«t 
nUl re nrkntlw * 

iAd HOW )f«U. Ml IKiW hav* Ua T^a w±at. If BBilir 
It, *« mnlra pwrii'a jlctialara, wlu ■rrvrtvjHmntniu- 
wn l T*io faiUif^flr follow InpirurthMi*! If ao. wH-iT^ 
MHect V«4C« |at.tttirt«*«uine 135». UE.Lak**l.,cehlea*s 




MAKE MONEY AT HOME 



Amaaln* rubbar tnnld-nuklna outfit ttwIcbb 
Pexible moLcla nf pLaquoii,, apb traya, r^ak-vndK, 
etc. Uglda cost froni Oc to each, etch mold 
mAkfrq. hOndreUfl. of novelllea and irtfta to toll ttp lo 
*1.00 apherej No pirprrlMice neceswur- QdJfk 
and invy. Sun firofitahle tnialfir« |^i ypUf hnmc 

* . . Koll to flcaru- alft rn^nila, retiorlB. 

mp.rj Kf«nds. hy kibU. Full ar tpare time. "MoKI- 
cr? Haodl' BraA" and lltf af bU^cra FftJlE, Write 

SO-LO WORKS 

Dbpt. M-S27 Clnclmiatlf Ohla 
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I Am Getting Ready to Earn More Money 

. . . Preparing for a Bigger Job 



I am a student of the American School* Chicago* 
A little more than half way through my course — 
already my increased knowledge has brought me 
promotion as a result of the hour or so a day I 
have been spending getting acquainted with the 
principles of the work I enjoy* I use only part 
of my spare time* so it doesn^t interfere with 
my home and social life* and certainly helps me 
on the job. 



r have been surprised at the practical manner 
in which even advanced work is ei^lained. It 
is a lot easier than 1 had expected* 1 only wish 
I had started this plan of getting ahead a few 
years earlier. But when I was 18 to^ I felt pretty 
sure of myself* T didn't take enough stock in 
what more experienced people tola me about 
the importance of being thoroughly trained for 
the job I wanted. 



You Can't IVIn If You Don't Try 



American School, Dept. G945, Drexel Ave. at 58th St., Chicago 

,„_*CUT ALONG THIS LINE 



Try a Lesson Yourself —No Obligation 



American School, Dept.G945, Drexel Ave. atSStii St.^ Chicago 

T t)Ave cbeclied the EiDO of work En wbEch I irouE^;! EEke n good job- Fleuc iwii4 me vUtinmt exiiense or 
gaUoo OX) DU' part a couy of your ntiUetlu and un early Eessoii in the i have adecteu. 



n Ale Conitltlonlfiil 

□ Aech Hoot lira 

□ Ajtomollva 

P Autemohll* Repalrlna 
P OBolikMptnB and 
Coat Aonowotlnfl 
P Buatnaaa Manao«m*irt 

□ Civil £ngln«*Hn>g 

□ Avletfon 

□ Contraetlngi, B-ulldlng 



P Elaotrlcil Cnglntarlrtg 

□ p|«t«| EngEnaar^ng 

P Drafting #nd DvAignlrig 
D EliKitria R*frigtewt.ion 
D Haatlng. Ventilating* 
Plumbing 

□ Prefaealoital A«eauntlng 

Enel. C. P* A. Coaohlna 
a High School 
D Highwor Cuvlnoorlng 



P Low 

□ Lllwal ArtJ (Collag*> 

P Morihanliial Englnoarlng 
P Mamhandliing 
P PHwata Sacratary 

□ Radio and Tolovlaioo 

□ SalaArnanahlp 

□ Shoo Practieo 

n Staam Lnglncorlng 




obit- 



BULUTIN 




TPh^ uiWtinp fo advert iBtrff pivase Pepuiar Meehanies 






-Laboratory research and experiments show that an automobile engine 
under full load and at high speed may generate sufficient heat to warm a 
six room house to 70 degrees on a zero day! That shows you what a big 
job the cooling system has to do., .and why antiTreezes that can’t stand 
heat must be replaced from time to time throughout the winter. 

The boiling p>oint of a 50 per cent when you consider that modern high- 
solution of alcohol and water is only compression, motors operate at tem^ 
about 180 degrees- This is important peratures up to the ISO mark» and 
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Engine 



, not winter’s cold, 
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is the real test of an ANTI-FREEZE 



THE HEAT FROM 



YOUR MOTOR 
WOULD WARM 
A SIX ROOM HOUSE! 



even above! Further, when you shut off the 
engine, the heat left in the motor jumps the 
solution temperature as much as 20 degrees. 
When an alcohol solution gets hot enough 
to boil, steam is formed Inside the engine 
and the pressure of this steam forces anti- 
freeze solution out the radiator overflow 



pipe onto the ground. 

Even if these solution losses are small, 
they soon add up to a serious total loss of 
anti -freeze protection with the many stops 
a car makes in normal driving. Since the 
driver is rarely conscious of this hidden boiU 
that steals his anti-freeze, a freeze-up 
in the next cold snap is usually his first 
warning. 

But why consider trouble*that doemH need 
to happen? Put in ^Tveready” * 'Prestone** 
Anti-freeze today and be done with cooling 
worries for the whole winter. "Prestone” 
Anti-freeze contains no alcohol,,* will not 
boil offunder any winter weather conditions. 

Tht words 'Trestone" nod "Everendy” ere trodc-maiks 
of Naciaojil Carbon Conipniry, InCn 

“EVEREADY” “PRESTONE” 

Anti-freeze is Guaranteed in 




COSTS MORE BY THE GALLON, LESS BY THE WINTER 
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COFFERS 



#TnpA5yTneril P^’ximlhis ad yMff 
nu!.i>. 499 . u^d ih« cqui^ 

In vhidi YOU 'd*tiT 9 infc^isaLlcn. 



CURTISS WRIGHf TECHNICAL INSTITUTE 

C.IAMD CrMTRJIl. AtR TIHUIMAL 
SiEHDAtf lies A^SELfli CALIF. 



rielJ 1 b U nrTOWdfl . fru fjpportMtv 
ATVAli l>r.<Ui niE-n luict wamc-ru Ouf 
rr.'.vHfrn noniD^utyili' ct^iirno tmina yflu 
quLizklji^. AfAi'CEaL cdu^allOBfil 

nuincmenlH. V<#u i«s' Lifliiitf ttrtMRl 

Vi'rHrll, btMidl' Ifirhiini^r n'Aia. Nn 

leA'tiTtriDkc I Ijivt luiii.vi r# 4 . *»ay 
tti'TTiA* Fkt>rli: \i nnL nalfS^isa. 

ILLUSTHATED HCKlK. ta^. 

t^a vbHeAllemi K^iri. u-Bmins nt pnetft 

JlDVERTlSDfC iKSTtTm OF AMlBKi 

100-4 Ui Av. D^pt. 



High School Course 
at Home 



Many FfnTsh In 2 Years 

You can complete this simplified High School 
Course as rapidly as your time and abilities 
permiL Equivaleot to resident school work 
— prepares you for entrance to college. Stand- 
ard H* S* texts supplied — Diplonia. Credit for 
H* S. subjects already completed* Single Gub- 

S tsirdegired. HlRhScboblcducatkin 19 very important 

advaocement m tHi^inew and ijodiiatiyaud socially* 

College intronce 

During the ptast I'l yean, our Hich School gntduatn 
have been admitted lo 531 different Univcf&itiea, 
CdliefFeA* Junior Colleijes and Normal Schools — 8G% 
ot them without entrance examination. Course siso 
prepares for teachers' certificate and pm-pfofcssioDal 
examiDatioDa. 

B u st ness ^1 ndusf ry 

Toget and hold a Rood poaition in Businefia today you 
must be sblc to write clcac^ accurate letters and re- 
ports — do liguriDg involvine Algebra and Ccometry — 
talk, intelligently on matters requiring a knowledge of 
Geography^ History, and Economics. 

In Industry — Mechanical and Engineering Linee— 
must have at least an elcmeniary knowlcdgf of 
Physics and Chemiatry^ — be able to ftcEure quickly and 
accurately — know Eometh i nr of MechanJeaJ Drawing 
and blueprints — and be able to talk and write ac- 
curately and clearly on both your work ""d ordina.ry 
topics of convcTEation- 

Our High School course meets the preparatory edu- 
catioruil rcciuircincnts for Business and Industry. 

An Educational Institution 

The American School was chartered in 1897 as an 
educational institution, not for profit — -and is exempt 
from payinK Federal iiicomc tai, like the best resident 
colleges and universities* 

Don’t Be Hondicapped— » 
Complete Your Training Now 

Be a HJ^h School Dradiiatie! Prepue youwlf for tinimo- 

tiem in BuvincH and 1 ndui^ 
try— for the Prof**iSnwiJ^ 
CotlEEC Entrance and bCH 
d.al success. No matter 
what line you may setacU 
llilh tTaijuna will 

pidve invaluable to youl 
Our ffloderate fees cover 
all Instructiaki, ataodard 
textbookfi and Dipknna. 
Euy moDthly terma. Get 
ahead in life. Start your 
pTOWf 

ilail coupon for ■n/mRnidfkOit about iht tknf p$rfHst$ you 

AmeHcun Schooh Orw«l nt 5 Rth, Chkago 



20 Other Courses 

Otw ISO iwt^ EdocBtons, Eo- 
flSjiBdrB. iad BDaineai aleo 
neliHid DnDBTti our ipecLiJ bi- 
plTWttn DutarWl. wlilfh fa 

Oiod b; omi*7 j <Bli1iini.t uifaEiola 

LbBU, 0 - H , ry . 4 

• of 



■veil Boo^^tr tnbdrif 
jjt hona for tlio beot-uorlmr 

UoM of jEHtlHlZT and lIDUZlBPi , 
#4 In Ibfl COUDOU, 



AfiMrieanSefiool,D«iitth-Hi PraxetitStth.Cliieaga 

T>]| me how to train foT enc«« In line chocked. X 4 a 
obUgatioti. OHUIL 5cluo1^iq«ne 

□ Acoountllli ft AudtcLag 

□ Arohieectujw & B'tdlod _ 

□ AuCni3fu»tJTfl Endin' rind OLlboral 

□ Buslnea* Maoedoment OPrivato SocF^ary 

□ Com'«rel a l Aefonautioa 



□ Dictel Endlneertaf 

□ Dreftlni & Pesign 
o Liberal Art* 



□ Electricnl Endioeerlnd 

□ Electrical Refrlderet'u 

□ Ate Audition Ind 

□ Civil EnfllDCcriilg 

□ Complete Law 

Name 

Addrw- 



□ Hl'er Ae^' d (C.P JL.l 
_ _ . Engln'r't 

O Mecfa-BD lca.1 End" f g 



tHHiehway 



□ Radio ft TelCritioii 

□ Salaamanihlp 

□ Steam EngineeHlad 



YOU A GREAT FUTURE 

MCflE CUPTfSS-WPJGHT TECH CBAWATES AHE' 
DdPLOYED LN W A:RCRArT ENDUSTHT THAH 
THOSE OF ANT OTHER SCHOOL Tfdin far tgut 
in Iha hfrul d IIk Amrdit EDd.£ii^ Bi Av^d- 
Fetesi^i ACid eldest lehnd. in 

AlKfdt SbMH MeteL 1 M«Bl«r MacNaiusa Afid 
Awmuvbed Ea 4 lN*<diiai fio' Dirtc-y LnirirlirEd. 



CARTOONING 

l it ihnpj? CiiriJMt tuudcFHS of this IswlnitLlna iirofossfon 
V hfi rc,il Lir 1 1 1 u ail VMn r rUff uf PJ-: h Hi> N A L t KS T It 1 1 q- 
TIOX by !i 11)11 ti'iniilly known earUjonhst. J ufl^T a a^'Nlech 
ol TilUily reromuiBiKUd bv Ainrrlca'« rorprni*i. eorxnnn- 
Iflis, It'd u» bear JIhe mvut c tuiorltig As kt puseibl& Ln 
p, Write 



a home study esuree, i)t'rlte at 

H, SfVtITH, Box C597 



itiT frto denatt?. 



E*- 



ECTRIC A 

ENGINEERING • 



ONk T^lAlt fTJcvJi'ri&fril CDurse preiJfires for technical wwk fn 
tleCirlCB] i^r'-bj, ThurouEb trnJnlqx Jn prlutlyka. with praftic 
atldicntiOO^ In ialtomlury and shop, EJfdh plaC'embnl reeg'r 
>l^drrn bulJdluet. danuUbry. dlalns ball. Canipaa. 4€tb vaor, 
Cmalo-fl t*n requetl. 

ELECTniCAL SCHOOL 

IZI Takoma Ate* WfMit., D.C, 



BLISS 



Nt-W 



FOLLOW THIS MAN 



Bterwi Bacrka QjxnWf Na. Olt la 44 lb* 
RllElDfaia d«w> du|HTWl CuiUlidri«d|. OlBf. T^4- 
lala li)ia«z pinW ig niunlWM (wi I rtKMa. 

|1 Op«r^^ }l^ !d _il4j 

* ^ tv *n dliii'/'. WnA, f„ a. 

E*fn p fkiiirar HanlMv hlarp 

YOU wv bseofiiv p TViat Eiport >1 besH. 

tti jfi&W ttiprt liBi*, *mdl nMl. Wrda tof hm- 
BdvntW iuU wpart knil d***!!^ Idtirvtw b-RI 
bp Kal AoJ]' to [Mnaai ktati&a tJktlf 

iHSTiTUTc OF Apaum lciemce 
liee Sunrir*^** Av4- 

P«at. IK* Chhppa, III. 



MAIL FOR FREE 1 31 FORMAT I ON 



BROOKLYN 



1117 Bedford Avc.) PM-ftT 

Brooklyu> Now York City,, N, Y. 



DIedc! Fn^ines G Oil Burner 
Dieaa] Pfe En.gl ll.eeHQg 
Aviation MeehiuiEo □ 'Weldini 
Aoronnutieat pTC Eujnnecring 
Auto Mftehamc □TalHiEkgPifturai 
RefrigeratioD □ Map bine Shop 
Radio acd Television hleehame 
Air CcnditloniDg 

Atcbitectural-Nlee’hauieal I>raf ting 
ELectrie&l O Wlodow Display 
Ariuaturti Winding 



TRADE 

SCHOOL 






A ddreaa 



TV'ften itfFitinj? to CKfuertiafr* ts?ixiae me«£foji f^opiifnr Mechanics 



f 
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YES” iM COHViNCeP 

WAT i CAN MAKC 
MONBY m nAWO . 

TM GOiNC 70 STA^T 
TRAmmO FOP PAD/O 
P/ONT NOiV, 



\ 



NO- 



/L 

NOT NIB, 

fW NOT OOfNO TO kVASTB 
T/MB. success /S 
JUST A MATTBR OP 
lUCP ANO / iNASN*T 
BOPN LUCNK 




ht.n.,1. TftAiNtNG 
IS S^lEAT. AMO THEY 
k^EMT REAU RADIO 
PT'j -PARTS TO H6LP 

J:rX LtARN 

k' N X i 




YtSt i've SOT ^ 
jiiEi fJow AnP 
A real FWTiJR^, 
tHAMKS TO 
H.n.L tRainins 



I.V$ BEEN 6TJ0VIKI/ RADIO 
WPf A PEW IVlONTHi AND 
rw, ALELEhQY MAII.IN& 
GOOO MOhpY FM 

time Llly^ 



ffiu CEATAlfiL-Y 
RAOca. 
Ml«e liEvCtt j 
SOUnOfP ( 
®ETTE13 l, ' 



OHfiur m 

so PROUD Of 
“fiJii. YOoVe 
GOKE a mead 

50 rtST ihi j 
. %h,pi9 / 



TXAPJktS 




VCHfLL AUHVAYb OE 
A failure, 
uniiVw Yau on mmC' 
THJN& AdOUT IT, 
^ WAlfiKO 
WON'T GET YOU 

anywhere 



bill '4 a sa? t& waste 
RIS rmt STUDYtNS 
R.AOIO AT RON^E 



SAME OW fiRiNp -- 
.SAME iKiUHf PAY 
k EKyetOAE-^ PM 
r ,>UfrT vVUSRE i 
' VVAS Five YEARS 



fM A 

failure . 

L9AKS L1K.E 
L'll MLvER 
[>tft any>vi^EAC 








I WILL TRAIN YOU AT HOME AtAM£.Hmc 



j. C. £MITH. 

H>dl» In-iUtut-fl 



F.*[AliJtiAeiJ IQIil 



- <A 

MaurRadfo Experts 
Malte S3H, S50. 575 
a Week 

R kd ] n broadcast i iiiS! 
Bin ti Olid ctiipiny cngi- 
llPmii OPCTHtrjirH^ ftltt' 
tioil LUUItkE<TS BTUi 
10 5A,OOb a 
XJn$t radio 
sp^inrc Liiiiti 
PA.Vk tiiB,iiy 51^00 to 

S50() k y E^ar— /nill time 

job;* with. Radio job- 
fjersr njnulfflCittifvtB 
nnd ^[rnlkra jik nmoh 



I 






T™?k. M^rty RaJla 



ati tao, 550. STS 

li]!cp(>rtfl fipen futl or pan limp Hodio 
itaktft and n^piitr trudl rKnosOA. Iladlg 
rriwniif*Pt uppn and iolitipm 
«[np]qy tenipra. Insiiwr- 
0|N. fOTGIUEin, POR^InefTH. 

APtr^icPni CQ, and pay up 
to 3A„000 a ypar. Auii>^ 

Trinblle, ttolli.'ef avluiloti, 
cnmiufTcIa) lioillti, loud- 
xp^L,<» kyjsNiiirifl fire newpr 
nplda ulTciiii^ pood nppnrtuii- 
Jtlea now and for iimii nuiifii, 
T«lPvi5iotL proinljier^ u> uppii 
niflhy pcbod. Jotifl t^rjioii. I 

EraLnpfl linve ffCKKJ jolw Ui these 
hranctafrH of ftarito. Rpitd 
ttiry t^ol Ibelr John, Molt fOMpofi 



Many Miflke $5^ SlOf SIS ft Woeh Extra 
In Spare Tiine While Learning 

The day you tturuU 1 eitarl nendlnK Emra 
ATooey Job shecti, snow you h.ow todi;i Hadli> 
repair jobs. 'l'hrou«tii.mt yomr tmluinK | .iflod 

pUina ajifl [ILrvoiLijiui ihkl uircule cogil spcire 
time monry — 5;fOK> 10 $*tKl — Pnr huiidrsd.^. 
w title Eearhib£. I send yuia ppDclaL Itartlo 
mulpiftcni lo conduct exfiwlmenta and bqJld 
plrPilklii: TnU SO»SU innttiod ot iralntm; nutlieii 
IrarnJnjrat ho>nn iFvipr*»iinff, IhmJ □*!» ht, i>m:i:i3J. 
I AUSIl tJiVhl TtJL' A MOLiKRN. PRriFEi?- 
cj!i>SAL ALUVAVE, ATI^T'UlilYW; |l^ DIO 
HET REH VICING TN^iTRirMFMT ti* hrfp you 
ami:? c-ood money P^Lnn Hiu:IEt» "kilr Irmrnjnc niid 
f^Tjifi you lof fiiLt limp jot™ oiler rrailuniiub. 

Find Out What Radio Oifers You 

T'ldii.V- MaR till; 03U[xm now Inr Haa'aniB in 



iLNlfa. U i Pm ta iitj IkIIdv ireur i<l ].'b,nrt old, It 
TMifcat* vut k>i|ilir.i "mev tnnfl btiJ luJ pmir nppar' 
tUnitWl klMl lOUH rrimUlK in TcIll'E'niq | tiflf llMWt 
fftSf ujULlitf ift njuaiii ft.[vl Teloh'J^ium; ich 5 111- 

Cdri iJYlUi luita L ■Lra.lvBid. U4LlM -irkkl. Um- ^r* ik^Jftf- 

’>!»* -w\m y<%i. \ 

at \ I Cy ?1 I ii UI Afl pwu or r 

T*rd -••‘SOWt 

J.K.bMlTH.PaE^miLXT DEPT HVP 
S-.\TtuNAL tlAlJUl IXrtK’lTLn'i: 
\VA-Ym.\-GTt.>:?i;. D. f. 



E. SMITH, Preildtnt, Dept. £flP, 
hatiunal Radio Insllinte, Wuhinijtiinf D, C. 
W'llliAi«t LiliiiEMNCiaf III* 'Alill lUntiiN* 1*1 

Hjdui/' whiLh pobiitt. iiiil lEuPt lliii« ikBJil InU timti 
LiciFriirtunlticdi im El*diii' ■.□d. aiuUliii j <.^jr iD«tb«l 
nf UKLhinjf ni.«ii at biujii* t4 L* Rm4*i» b<i|«Jt*. 
irbftLlC' WTftI 



ITS NOT TOO 
TA+cE W.Y tip 
TMAT COUPON 



AQK 



.... fiTATH,, 



TTAe* writiap tv advertisers plevte fnrntftm Fobw/ct Jtfrci^oniV* 
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• Threff tiundreef an^ sfify^#vc dpySi from now ^ wWre 
wUI you bfl? 

son ttruqqlTing atonq In samo old |ob at thn san^o aid 
salary-^ worried about thn future^ne^var ohla ta maka bath 
•ndt m**i7 StilJ putting a# yaur start ta tacc*»— Addllnqi 
away praaroai kours tkat wilt never aantg again? 

Don't da Itf man — don't da itl Thort't no grtater 
tra^dy fbon that Of the man wha ttay^ 9vnk In a nit all 
till lltei whan with |uit o llilla etfart ha could advance^ 
Think of tha thousondi of sueaessful, praiparaut men In 
Ovary Industry and husinen who owe muck of their luaaass 
to International Correspondence Schao^t training [yOu'd 
reeogniie huedred* of their names I . They refined io be 
licked! by lack ef trainingl They found that tha 1. S, 
oftared them comprehonilvo yat simplified texts prepored 
by outstanding ovtharitiesi pivi persona) guidance and 
expert, understanding Instruction^ 

The covp-on wili bring you the full story of the ), C. S.« 
and what It can mean to you. 



INTERNATIONAL C Q R R ESPDN D EHC£ SCHOOLS 



Bov 553fl Srrantacii^ 

IVItJa^uE [iLl-uhk smit fut] rnflL-iiJ^ri ntioiit the •u'bJ»i'i 

n'hjdi 1 haw tii«rh«i:| :>l ; 

TlCHNtCAL AND JiNnUfiTRJAL COURSES 



□ Af ohiliH.' LuFikl [^ntriniiLEU 

□ builrLiiij Kikiininijas 

O CcMitnntjnr *ni| ISnildw 

Q bX-ru-ctuml UrnltAiciui 

□ St4-i4<ituml Mnirijiim- 

□ tTvcInuE Uncinc^r 

D JiilDcijic I^biiD^ 

G ^ I'vjfir'irdc' >rif1 (3 -h 

□ tt.Fihjtiiu BEuF<iirLritA 

Q Tvtcvrmihh I^cijiinMr 

□ THfjjluHj* WtrlU 



□ Autia TwUukJn-n 

□ Auta ICLH'Trlr T'ro'h'niriu 

Q PluiiiUiac Q Jlrfsllnv 

□ ALr Cbbiiii:t<inJitK Aixi (JOclinx 

□ fjtMiu tt]iijthi««r 

Q Electric Encttkeer 

□ tLiifiiiMT 

□ trivilKlrLEin^rr □ tl i^hwAV nam'-'-r 

□ FfhliJC Rfltlnef^ 

□ HriiJjie nnil JtniEiluuf 

C] G iturv ej'ljiK AiLiJ MhppLoc 

D R. ll. TjtJTOnwljven 3 Air 



□ Mwhn-nirj! t^rnOnRi^Fi □ R, K, fteclicn KfUTWiiAlk 

Q Mitrllinbl G T'upliLin.ker G R. K,, lHixiuIiik-d 

G Fn-l'l-errmi'Bker Q Hr'il'TPFinb’Fr G t'tieoiiiilry G ThnT'EiMFi^j' 

G Foijn'lr^ Prutiw G T'niit Nliniiu G VAVkc*.E.inii 

0 Eiihnl Jvl^tAl Worktr G CutL«n. }»[nnu|KrtMi'i>M[ 

□ I lent 1'rM.tnkeDt Q Wi.Hjileii ^fBHittikriuriiv 

Q Munbcc-nneiit at Q AarwnlJliinfl G Fnait Gro'fiiki 

o Kacin*M D Aviation Klcl □ Poultr)-' FnroiiiikK 

aU$lN£Sfi THAIhllRia GCUHSES 

r] JlufliniMfl Q LetleriniE bikckw (.-unli □ 

D iDtlualrittJ Mn. n an ft-Tn eikt. Q J^tJ-ikocrnplLi' a.M<l TVciuie 

D Treffio M arai*ii!mpnt Q Civil l4#rvite □ 

G <•’. P. Actoucir*(tcy g Ucilw^y M'jul tJIdrJ); 

O ISooWiiiopriiM Jj ( jnde bchoal Rijh 

O J^rtTrLHrial Work Q Hi*;h Bchool MubjeeU 

□ Cunt AoeatLiiCj.nl Q CelJFMir jr^refum tar> 

O 5l*Jrt«PrHi(B]kip □ AilvirrtJiijK Q Flpst Ys«r tVilli**S 

Q BArvlofr RljiiJviii HnlcwktnjinBlilTk Ej lilkknii-^lLkin Q Rpiukikb 

Q llkkiiikkna C.TnrrMpH;ini.|>neH Q Cjkrl-LMvri iriV O Fimaoh 

DOMESTIC science COURSES 
G r>ot«ptoiHU l>FF*pktn#lKiEit G FsHwif *Tn[ C<j*kkfy 

jnJ I>EMkBui[ia Q 1"ea Ucnkcu nikil 

□ llatTic DFfMmjii; iEiit Cuf^rri* 

D AcEv-BTirhl LtrnintiLiiklDc Citrrtlw 






Vumrij ............ 

J trLtrFJIII , 

<‘<fx ., „ ...... ........ 

Pr««il Pflrtfkin 

If 4Ji L"'ifrattd'j. Cflit^h t« fkc /ntmidtfenol 

ninri-«rp«KtrT,£w ^rhntiim f'vniKtien. LfmitFd. .UojitrFiU, ranadd 

When ipritinff ^httse mention /"opuiar 



HOTEL TRAINING 



— ^For ffc^^er * . , Su&fran^/a/ 

Saiari^i — Classes Afottf Forniffi^ 
iDiTtAning apportunitite for trained mcMi find wanien 
in fji-iciniitinKH nationwide hotel field. Qtttliry thru 
short, HpMbsiLikod, intenflivo tfourfle* in Am«ic!iJ6 aoly 
exeluBive hotel t mini DR iJjatituie, Com^to WunhiaRton. 
Learn in four monthFi on real hotel «|Uipruent. 
under ex fjertiiLStruotarik in $^flT9,llOO deaiened 

ioatituCe. E-njoy the nttmetion? af Wa^injftoii while 
irninlng. Day da-^en atftjt Jnjn., T^h-, Sept , 
T^mionnl Pkit.'enicnt Kprvieo FKEK of extra rbatfre 
Hnxtrlrocla of tcTuliiaten “TTiAklhiC 
KiKwl" In llotols, RopciriA, Clubfl, 
Apartment Tlotcln. f^cboola, 
Re.NtnurjMit.^., llkh^rliala fc^"My- 
wherc. FTfo raminii irtvcfl full 
del ft]]*— write for li hein-. 

LEtnS HOTEL Tft.LlNlNfi SCHOgLS 
Dhiilw i RSZ-Mtf liMlvIPitpri. 0. C . 

STUDY AT HOME 

I.XS'iUlytriilBcxl men wlohlflli- 
Cr TK^IUcinfi isud bliufer nui> 
ccfln iu buairuw ojiU publlit 





llte. L]re«li.-t aapui(TiLtt|itii>« ndv Uun 
ever kwtor*. Tilj( ecriHmHTni an 
pdutoa by i)3<4k WlUi Jkvai trabJiir. 

Mom Atiili^ More Pr«tr®e: More Mofley 

w* ^tpp by Bteci, Y«i 

OUtIbc fuarc timfl, IVumi Df . 
rT*iiUJil'J4 In rr«TT piv:tJiin |J>* 

*ri«, TBdcjiiLinp {jiw Ub 



XC jcoaI ...... 

X. G«t lAlf ViJ (Bi! I* 



ili tnt 

tKwfea 'FREE. 

lesello Eutoaston Uqlaenitr, Dept* L 361 >L, 

A C«kma*pit*ikci' InWlluOBn 



inp Law Ubnnp. L*m ««t. 

UadvrH«fi''’*w 

E. wnd thacii NOW. 



Chicago 




RC A RAILWAY 

UL TRAFFIC INSFECTOR 



WRITE 

TODAr 

A JOBafliSGOODPAYwitii OURTRAtHING 

Antbltloua to 50— c*n ctualirr as ^iJ lway and 

■wa eaiaAnvi-r Traffic fnipvrtora by iTur rimplr. hniBO- 
■Eiidi' rquTKft, W* Kelp pla^C* fiUT jrrictilMtrt ll UP V* 
*135 Mr -mcirith. nSuit «cikorm« HtArt, « r«ii"P 
tuitlao. Adv*n«- rppiiily mith wcisvfi'piic*. fjrtk 

111 Frvff llrmklBl. 

STANOAftb nUniNESS TRAIhtUOi IMSTtTUTC^ 

pjv. »ia pu-ffAifl, N. V. 

YOUR ■— WITH THE 
DAW PAT R ® L 

trDSQUiJlcd advant.Afie4 In location for all year Hyiog, fiuent 
equipment, hiKhwt Government approval for obLOminc lioenea 
in Traueporl^ LLmilEed Cotmnerciili rriVaCAi F^injj, Rsdio, 

Sheet Metal. Mechanical Courstt. For 

^T— ■ - -■ •■^r'7^. . ^— \ complete illustrated cfltftlo(, wnt^— 

LaCREEH.DirMnr.DtcLPH If^miSA, OKLAHOMA 

SCHOOL OF AVIATION 



M£(HANICAI DEHTIITRYAT HOME ! 



WIN 





Ts rrsUv Crawm, FlalVi 
Hctkai u iMn B^pvliaii 



. ftCn, lar Of r talk. Kii*. 
Rt 5?itiir fn. xOirB Uikii. 

■ ■|Sri M.^TTUIALS 



■ rWatk*4#4, 
mnlrkl drjvUrt 

DLL F-qriPAlE KT OF lOOLt 'ASiS m 
.NCLUPEP ■frITK COl'BflE. tuJlfcfl,. Eurt tmrw. Wriia 
fcir F1tE£ BOUn Bbeut tliifl idhiaj; D^lpim i^z^u^iojn tSBt k cai. 
br iiLEfimia 

maCMRlC SCHOOL OF MCCHANICAL BurriSTHT 
aff N. ■rwd SL. Pvpt. ^il. Htaarta.hi.. rt 




cloaca all iloors a 3 ]>rnily find aut^ 
matirnily. flloHtna ef>e«>d euliy 
bdluAtjen by tUfnlDe iicrcir it top 
Of cbeck. rloldfl (loore 0 |Ma wbcit 
witktwt open. OtwruEcs od hy- 
draulic prfDrtble. Txow priced 
Pefnisncnt. Eully loBtolled In ten 
TniDutiM. ] 4 ever ncc^lA attenUon. 

A Rfal 0«FTM>n+1ratar Furfibliad Cvarr 
da|i|4tBatTt.ti[ic aL'IuiLl aimikki ijti aur to unr mbukUnf' 
. MtikrfB. iHkiLukJnBL. Bjul htiifldiiic faaau a Raaf* 

kiJH lOid FS4nit far <J>^Uj nf iLhr,n.iipi_w.i'-Jif^'BiBkla 
KAMTiOLaM DDOR CffECH CO. 
DamanitTataf WWMn S*H 4 . F-Si. tltamWa. I»» 0 . 



Y«u aM [irdA 

dcHif. Kvwr 
film for rraiy 
kJi^yTiiuity. 
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GREATER OPPORTUNITIES THAN EVER BEFORE 
NOW OPENING TO HEMPHILL DIESEL TRAINED MEN 



Millions have been poured into modern mass 
producUon planis. Kew {ype Diesels are nov/ 
on ihe market lor aulomoiive and many uses 
never belore considered practic*! NATION- 
WIDE DIESELIZATION IS KERE 

Five years ago Hemphill Schools predicted 
leading aulomoSivc builders would enter the 
Diesel Held. Hemphill training anticipated 
iheEc history making advances, Shops, labora^ 
tories and theory ollered in the Day, Night, and 
Combination Home Sludy with later Shop 
Training Courses, have been kept up to the 
minute 



Never before have HemphEll Diesel Sctiools' 
students had greater opportunities before 
ibemr Eight completely equipped practical 
training schools are located in important ma- 
rine, automotive and industrial centers — in U.S. 
and Canada — ready and thoroughly able to 
train men tor this specialized field. 

No matter where you live, if you are Interested 
In training that will qualify you lor this grow- 
ing, iascinating industry, send for details on 

WHAT MASS PRODUCTION OF DIESEL EN- 
GINES MAY MEAN TO YOU. Use coupon, no 
obligation, 



BOSTON, 114 BrooklliD« Av«. 

NEW YORK, 31^26 OuflaaiBlvd.,LJ.CitT 
DETROIT. 2341 W, Lalty*tt« Dlvd. 
CHICAGO, 2014 Lartubse St. 

MEMPHIS, 417 Monro* Air*. 

LOS ANGELES, 2120 Srh FeinandoRaAd 
SEATTLE, SOI We>tl«k* North 
VANCOUVER, B.C., 1363 Granvlll* St. 



HEMPHILL DIESEL SCHOOLS tftddr«««*» «i I«R} 

Pleasa rush informatiOD on bow 1 may qualify fof Ithe 
Diesel held, and details on your Coutb«b. I am over 18* 



NAME 



AGE 



STREET 



cnr 



STATE 






NatwUhatsnding repreientatlDn to ths cantrAry, the Hemphill Dta^al Schools 
ara In no way AfiSDCkated wUh any oth*r ichool of even aimilar name. 



I 

I 

I 

I 

I 

I 

J 



HEmPHIbb DIESEb SCHOObS 



TFA.fn u^rifinp to adi^^TiiACTst plcfisc jnujwtwrt Popular Mtc-kv^nie^ 



ISA 










Q uick and easy release of ice cubes is 
possible if the refrigerator tray is 
provided with 
‘‘dimples” which 
prevent the tray 
from freezing to 
shelves o f t h e 
freeing unit* The 
dimple is a shallow 
depression which 
can be made in any 
type of tray* rais- 
ing the bottom off the freezing shelf. The 
inventor offers to incorporate this handy 
feature into old ice trays at small cost. The 
ice tray dimple was patented recently* 



l^OH giving colored lighl~ray treatments* 
a curved-top reflector lamp has been 
patented* It is 
shaped to direct ^ 
the rays down- 
ward and inward 
on the head* The 
reflector’s lower 
end is large 
enough to receive 
the entire upper 
part of the head. 
l*amps and color screen produce the col- 
ored light rays desired. 



/CONVENIENT, fast and large enough 
^ for supplementary and emergency 

trucking purposes, 
a new vehicle has 
been patented. It 
is a semi-trailer, 
designed for at- 
tachment to a mo- 
torcycle by suit- 
ahlc coupling* 
Under usual con- 
ditionSj the two 



wheels at the rear alone would be used, 
hut heavy loads and disconnection from 
the motorcycle are problems solved by a 
small wheel at the front. This wheel can 
be retracted when not needed. 



or the automobiie l 
carried to a new high point under pat- 
ent issued recently -v, 

to a French design- 

e r* The body is ^ - 

shaped somewhat i \ — 

^ Uii ■ 



like a fish, viewed 
from the side, and is 
provided with a fin 
at the rear. Fairing 
for each wheel permits smooth flow of air, 
decreasing resistance* The driver would be 
seated well forward, indicating that the 
design is intended for a rear- engine ve- 
hicle. A curved windshield permits un- 
usually wide vision. 



^"^REATER safety for the bicycle rider is 
the purpose of a stop-light switch 
patented recently. 

The switch is ac- 
tuated through 
the brake mech- 
anism to turn on a 
warning light at 
the rear of the 
bike when the 
brak Gs are ap- 
plied. Connections 
run from the brake mechanism to the bat- 
tery case mounted beneath the seat. Any 
standard warning lamp may be used. 

<Corvtinu«dl tfr paife 33A> 
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fQHmWTHtAirswm 

ON 40,000 SUBJECTS! 




iNQLVDIHa •INPUSTRY •AERONAUTICS •TELEVISION « METALLURGY •PHYSICS 

• ENGIHECRING ■ INVENTIONS • BIOGRAPKT ■ MATHEMATICS • TRANSPOIITATION • ASTRO NOMY 

• NAVIGATION •SPORTS^ • MOOERN HISTORY • ADVERTISING •HORTICULTURE •CHEMISTRY 

• NATURE STUDY • MYTHOLOGY •SOCIOLOGY •GEOGRAPHY •WARFARE 

lUORlD'S POPUIHR EnCVClOPEDI 

With One Vear's FJ»E 
SUPPLEMENT 
SERVICE 



N 

SUCH AN OFi 
nil 12 UolumBS 



FREE GIFT IF YOU ACT MOW 

The great World's Popular Encyclopedia is 
authentic, tnodeta, up'io-ihe'nunute E li telJs 
fou whuE yr^Li warn to know ahouE ROOSEVELT^ 
MUSsiOLINI, T£LEVI:jlONK DIESEL ENGINES and 

linrj sEt^reJm^tr roplc ■'nd pr^nnalitsTi Nor will it ever 
grow our of cFareE Tartce each year Joosf-loaf lupplo- 
jvienta prepared by irAined eftt^yclopediiEi. liHp it evtt 
apace with incvirable chinas- If yoB actiept thj> nflrr 

NOW', ihli viEal MippIcTrtcnE icf^ice Will bc yoim^ 
ahioluEclr FREE— for an entire year! 

ONCE IH A LIFETIME OPPORTUMUTY 

Think -w-hBr fKE* FnCycIppeJja c^n mc^Ei Eoyou., WiEh 
lit help you ran increase your earning you opr 

win new admiration and teipcCE fr-afn yOur ffiendi; and' 
you will make etu' Ifiends. hccauie eTeryooe it aitracied 
by the man or wamaci who K7VOW5! 

No wttnder that in ewq short years Ehis remarkable 
offer has been accepted tiy mure th-rn Pne and ooe'-half 
MILLION pEople in-ctwdinjc »reEinj!rapli?-r». ricrki. 
wriEtfSp public sprakcrin miEiiiteM^ dovEnrt. hkitincu 
meq and wRntrrt, ivLcbcrs, SEudcnis, sales peopCe^ 
mechanics and inventur), 

Vou may never have such a chance attain? Don't leE >e 
itip aw-jLv ! Open Ehc door to knetwltdRC and self im-' 

' provemept- 5end Luday for of this trnjLtkLble 

I cnrfcli^p^ia r 

I SATISFACTION GUARAKTEEP — ORDtR NPW! 

j Herc^'i^ ill you lo do. pimply hlL out the 
j doupan, tnriicaEing whether you prefer the reg- 
ular or de tuve edit ion . (Th e de luxe edi eio n pictured above 
is SpeciaLly btiund in rich, heavy ruya.L bluc^ MorOCCu 
Rr»in, simulated leather, beauEifull-y decorated in black, 
ltuld+ j[rt.-VRind red.i Mail Ebe coupEtn wcih your 

dollar. 'W'htn your set is delivered «ivc the 

Xr N H b^ssotan only S9c Ipl4t a few CeELES pOAEasey. 

^ The balance — S I n month. This jmsuihccni 

AU I V mecE your eitpecfaiiani. 

U|l| Li or you may remrn ic ^within f dm and your 
money will be imjncdiiteiy teFudiJed, But ihe 
[SI fl 11 edi (iu-a it li mi Ecd— don't tis k disappertnunent f 
^«V V Mail the foupon — wiEh ycuf dollar — htTriy/ 



Never before — in the history of potv 
ttshmg— hai so amszitlj; an offer been 
m idel Here is i h r e o Eire body u I'the wurl d't koQwi- 
edftr— youri for ihe tnkin^l Ht-re are II ma^niE- 
cent biR library liae volumes that you cad secure 
for VDU.r very uwn at rhe unttpEicvablf price Q-f 
— net lur one volume b'ui for all iweiveE 

Think of id A complete, rhnroushly auiheatic 
World's Popular Encydop-cdlB con tain in* con. 
ciit, authoritative infotmjEiua un mcire rhan 
essenEial suhiec[s,embtadnjE every known 
vital fact from the Dejiinnins of man ri*hr up to 
coday— for lets than 'Ur * volume I 

TREASURE HOU&E OF KNOWLEDGE 

Now IT caa bc yours! — this veritable treasure 
boMte of fctiowlrdlie hiEhetiR fi>und only iri (he 
bomes of ihc very wcaliby. Now jaw can know 
and understafid thousands of facis unkEsowo even 
to those with a uniTeesuy education .i,. vital fa-CES 
embraeJriJt every Add of fiuman cadravar - - 

every hisEory-makintcveAn'oEhreiuwi uf iKr dayl 



12 MAGNIFICENT VOLUMES 
MORE THAN 40.0DD SUBJECTS 
OVER 3,bOD,1!OQ WOROS 
MORE THAN 3800 PACES 
PROFUSELT JLLUSTHArED 
FREE SUPPLEMENT SERVICE 
FULL LIBRARY SUE 

Bound in Rithj Slurdy 
Midnight ilu* Fnbrikald 

HaDdsumaly Oceoraled Pnnela 
rn Red end Gnid 

Covari Oebuiiad in ^Triking 
Modern Detign 

Large Clear Type on While 
Enf liih Finish Popar 
Each Volume 

*■ Inrhat 



TM MORm snimCRTE PUeUSHitfC C0..D*yt- PM. 2TJ1 W, 1 IBth St. Hievelwtd. DMe 
3c-nd me the IZ '^'oluivia tyor-id'a Foputav KneyrEan'dix xad tlie me year'a FREE Sup' 
plcfneot Servtcr. I encloie It xsd when ny aet la delivered, I will pay |}ir 'pw^ini'Pn nnlv 
DPe pla* Eh« acrmal Rnvarunqertf gM^atoke, r underslatid tb«[ [ ttMlf WVru tibe art wlikln 
rihra daya and reedve a tbll aed iramediala rernad. if t lieep the act J wild par Ihe hal- 
ajiee at the rate nf SI per rienth. tPleeac check me) 

□ r prefer Ihe r*|d[ltr OdiliMI |S4.P9) D I jiiV-fer Ihe tl« Luxe Edition (S?:3U] 






ADI>RE!»1i 



CiTV 



g-'yATTc 



OCkBelt bar* LI y-an peeree ta encloee i he e+i/lre amoanl fSd.SP no- $7.29] In whieh cue WH 
will pay the p<»aEa#4 ri»ar*+a and Jiai. idee iJlft more. Tbe S-daj- relurn privileri' ~-llt 
Blili apply. 
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Thattks fhe 
JOB mKinm&u 
htfpetf 
m^kme become a 
^gpRitffflilMiW 
^ loot fhe Joif* 





Tho-iisanda of letters ]ike thia h-ove b«m wfitt-cii toprovo 
thut DRAFTINGf Ii!;iirn.ed Lkii AiitcTiuia 
CN}E& PAY. Hcrc'9 WHHrti you wilt fnj' y, fnr U a scrcat 
til some ptant or imooEnne Ijiiildiif^ tfiliiTtK 

on the drAWiDK hoftTfl and the drafts man expecte 
Steady work fur h« usually aitiuni? tb« tint to 



bo hired and iKe ImI to be laid off. 
draftiofl — have a ptyfeetiioji 



Why not get Into 

Lmtciid uf a trade? 



Be a Draftsman— 

Learn at home 

tn the hall hours you can apars rrom work er pleasure. 

No need to hum mldnlfht oil. Go ne Blow or m fast, afl 
your time will permltr iJiBwonn are w dearly wrhten ih*t 

i>cvinnpra csji easily undemt&nd them and our ay stem of 
**pncUc« Aclde EXTRA VALUE to ihe fnetruetlon-i 

Tine heud jind handB in this ra-wlnat.liw iirof(™ion, to make 
■noro money and put yourself In Uuo Jor promotion^ 
Write for FREE huUettn — there le no obltgatlon of any Jilnd. 
C. MILLER, Socreury 



j3jtr£ifjcjiJV scifooz 



Dep’t. DD94S DrtfKel at &8th Chicago 



Kno(j>! 



YOUR 

CAR 




4: 



rt«En« - 



AddmK . 

Ch^mipbtiikn.— 
HeleFE'iKre ^ 




TO PLAY 

EASY TO OWN 




You'Ve uTwaya vvauted to play 
thJM rUHCkliallnjir Ingirument. Now 
there 1S| no reason in delay. Now 
you may thrill family and friends, 
with n chance to earn extra cash 
at dance-Br enleriammenCn and on 
the radio. For noiv there Ih a 
genuine IlKAfi.LN Marl m ha (in- 
cluding c'oinpiHe, eiihy 
at tbo toivoot prlco In hlntory. 

. ... To wrht. for detfiilR TO- 

/[ DAT may cajtlly mean a LIFlil- 

I I £[1 TIMHJ Df pleasure, proAi and 

L i popularllyl 

J, C. D EAGAN, liic ., 2453 Doagan BulldlBg, CHICAGO 

STUDY AT HOME for PemOapl 
Qucccsb and Larger Earnlngo. Zd 
y cal's of eucccaiiful otudeni uufdance 
asaures expert inetnictJoA, LL-D- 
Degrree awarded. AH text material 
fni-nished. Saey payment plan. Send 
for FREE BOOK — "Law- and Ex- 
ecutive Guidanco." at OKCE. 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept, F. 737 H, Mletitian Ave-, Ohlcas*. HL 




FREE 


15,000 BARGAINS 


CATALOG 


■ M 


Duun^l 



GOOD HEWS-JUST OUT 

loss AUDKLS NKW ATJTOhfO- 
tsiLE OUIDKIbNHW Injm eover 
to pover, E^EplsJoliia: the Theory. 
Construction u>d Sendcloe of mod- 
cro motor cars, trucks aud piisix; 
and the application or autojype 
]jlftBol I'luflinea . - . ^acncAL 
IHFDRMATitOH IH HANDT FORM, 
1S40 FAOtS COVEItlHG . . ■ 

AUTO REPAIftS & SERVICE HELPS 

AlltheFarte Of an Automobile— 
A iitomiJt.ive Fhysles — The Gaa J'-n- 
. rine“-Kow a Gaa Etujine Worka- 
GaH Rxmi ae Princi plea“-Mult3-C’y 1- 
■' UiiricrlCii^liiea— Horse Power— A u- 
toenobllc hinRluiBB — KnciDBij: Sta- 
tionary Parts — Endlncs: MovIfW 
Parte— Platons— Piston Rincs— 
Connect J at' itods — Crank Shafts — 
The Valvofl — The Vulva Ctmr 
— Cama and Cam Action- Valve 
Timing— Cooling :^eionis— Gaso- 
line Fuel Pem SyHlcoKi — Tfi* 
M Lxture— Carhurctors— A utoiantlc 
<7hokc— H iipsr-CliariKers^TraosmiHRicinB 
— ayrchro->lCsh — tlulchee — UnJvHniLla 
,PfOp*lkT Sliaftfl — 1 heUlDEreotial— Rear 
Aslra — J henuTEnlJiff Gear — Brakes — Wheel 
Alien nieut-Kni'C Action —Steering Gear— Tires— 
LubrSciMit;iand Lubrication — A utomotl vo Elcvtritity 
— -IgnUlou Systems— MutitictO IpolUon— Hpwk plu(?s— IjtnitEonCoUfl 
»lJwirH>nc^ia-.-Aut*in*He Timina-.fJmmiDTa-b'Urt^rB 

wQfliwa.tfir prM ^tartrrT<4[|nr— lijchthia tiyd|Lrini'..St<!rBaD liaitaFL-eii'— Hwioiry 
Chitrjtinir'-- IhiO^FT T-F"(3hfrTr>""l''*i*r AulamOtiva IM*aBl Enskiea. 
Inxloil VlaWE 4l1ltl AulpmuHia P«rt» Fn1*!f llluirmed, TO C€t TW* 
Aa«hlaite* r«r Vaun*ll Umply FUl In and Madi Couuon TodAV- 

_c 2Mf EfyS. ^ 

Yheciu~auds;l A 4* wEdr lard Street; new vaRK 

metxv^ttnld AUDELi^ HEW AUTU»tlPILE GUIDE fNJ r«-fn«<i- 
(UinnsliFin. If I d^d< Ecf-liFnipIt, l»iiUpi^niJ ihjrtt'l'i^IIhlttTrtB.i^^jthwiT.iflih.iliwwith- 
lr DutFI viHc* cf S4I Ih pAld. I Will T«U]m It [4 f M pronpcll. 



_ = _ pj] 



Our Ittb Annual 320 -['me hu,reftJFi l’nfal»t£ <j( ne™ Bewik* 
nf nil ]*ilbllpilMir* liitbi 3E.DOO nr|F*— rj.’lLOJi, Juvrfii]*, liil- 
«wi', ttcien.l4.ric, erte. lllurtnilc.1, |l^^llhTwl I’imhI lo' 
rflileitr*. lilitnneH. anil ItiiauBandp i'll is'll vulLmli Wrlto 
ii^y Ivrthfa *taw LS» catalog, '^Aargaina In Boolk*,” 

THE BOOK SUPPLY COMPANY, D«pl 131 

M4»3fc West Monroa Stmt - > Chicago, llllnoft 



.mw KmaiJJiSifcwnaiBl 

BV OUR rnOFIT.SHARING PLAN 

OUR GRADUATES SUCCEED 



One fli iMiT liwa atodBQiRi otartad lo a inrr Baall 
dotcia OV 4 B f30,0QDm j-^r. ADOther In W j p urwph . ^^S|0.jXn 
tbn firat year, P»y iir nlshi rfaa» C«H or arita tor FBElt, 

Chlc*i* School *1 Wotchmiluwg, IW fOUl .IBSE Ctai*3i^6i itfi it E 



CARTOONING 

D A V C ¥um your talent Into dollars 

■ Dbt^P, TTOur Btiililr with (ipr^apl JnBa^tko frop^ bd inUJn^ 



fkir,.lty^bi,Awii CRPtocnln. ITh 



'iJ Nicth 



I H cnfeiier iih^B iNiArp SI h? Imtb. Writ* rra- FFM 

W V loo «r ihl* lT'.rifipria|,.l ^UlC.,tlh]F COWM 

National School Daitoaningr 43? iPenltin Guitdingi, ClavNand;, OhlQ' 



Unlqclfr Ptrst Parte for coanfilDto 
iihnvr with ape^ial MFlftfl and 
ebontew. Make-up. CaliUg fna. 

T, S. Dmltan « Co- 793 Hi Wibaih, DwU IX Chlew 



MONEY MAKING OPPORTUNITY 



fiw^ man qpl chariTfC^p U^r |nEnl!i iiiii ||^ 'b^ f'aClfMrw^lG yiiuiiL. LJYCT 

n,.n. tJ.JSW lb , mn-Til fa 1,. frdiw.^r :n»G-. |-:iMll»iYt 

([„: I . , ^rr.nllj^lr jr.r K li Iip^NlCli Klil.rt- i m^il I t-iui- ll-..n 

f» !r>> rn.l. i^ll* ittdf. lErvAr. hln'liulTii. pnjii^niun. 

Wnw f. C. ArntLfjAng, Dvat. lU2.4li. WlstpU*, OlabamiL 





FULLY 



|y~S '"TnEcrmli.e.Pul Vui-ijuiu" tUmn- 
B I teL«G cfDi'ivj vipir blood t'^r- 

5*1 sc-p;— and nunlA'S HAlfc In IhnU- 
of m.ca nf bjiliIncMi, >:1ii1:>:i 
itoroat ffi-IUni; iLair. Tiincut uu aralp. 

aik Kt'w hair «n.f'n in »() ktva, t>»v 
IT, I U< ' III I ft mimjdnff niiu-hiLnc at 
u / lifiTir nnlv riijnnSetf. Wrlw croiclt 

TUMI, ru i'fin. 



nUAHAHTEEU wp«a RAND. OEPT. S^-IMZ. NEWPDRT. KV. 
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AviatTor. needs trained men* Coine to 
M RfjostvelL“Govermnent approved for aU 
r classes oj pilots and mechanics certificates— 
and let our experts prepare you for a position 
in ibis fast growing? industry. Roosevelt offers tanect 
courses in Fly in;:, Mechanics* Sheet Metal and Dtsiuo, 
Write for full Information; state age* AcHdTCjj P. M, 

ROOSEVELT AVIATION SCHOOL 

MlNEOLA, LONG ISLAND, NEW YORK 



Want a Career in 



phot<Niraphy? 

W^iiriPTTkLl npiioTtynm^ft t* T^c^fit Ijy the Eww?^riE dMiiand fhesd’ 

trru[>h.'<t -At nnr In HpMr tOi!- I ,■ Hews, 

P 4 irtf#.Lt, Advfirtlting, N*tgr«l and MotiAn P»Ctur 4 photography. 

Famous expt^Kg wlir bo yoitr LusLchfea. Fr« bookiet- 

YORK INSTITUTE OF PHOTOGRAPHY 
ID W(it St* tPgpt. m N«w Yflrk City 



LEARN WATCH REPA RIN 




1 



AT NOME Vou Icun by our puittEA] nqd 
■yrieinni of jjiij.t.rurtien f^vqry part -ol tliB 

Watch Aopairmr Trade at faoraD. You can 
ntTL hidndjr it bile bad ptvparo ynatiKlE 

for b CT«:i [>b>'Li 4 ! D«alli£M3. Dralart In bufinebs a(- 
t«r fiomplel lat our eeutM of InstTLictioii. Good 
ffQt^b r«pajrc'rn Krtili demand and Rcptirally Bnm 

Vciy iwd BfttnriiM- For purtfrulpTV tha 

Wluongin «f Wateh RepalFlna 

$a 4 L MfiKon $«., hCieiHAUKIC. Wit* 




Men — Wtinien* a^e IS to EO. Snlartes to atart. 
SI 250 to +2100 yearly. For lE&t of pciEiltiotUfi, 
how to qualify* locatJcTiH. etc., write O^Si|K>'T 
lASTltUCTION SKltVltJi* l>e[>t. IH-t’. St* 
liOUlEi, aio. tTlilg aer%4ee established TP&T1 



EMGIMEER.ING 



DEGRiE 
IN TWO 

years 



TJiCliNICAli AND ArrUED COCRfiSt. N.np«Mori[i»ta dmlU«t. 
TtME .AND MOXpy UAVED. Dcrree S ^ta.. dipJcimsi 1 it. Eiw* 
trlfU* Afochoak^ AKhltatiimL ^brikrtru-Bl. Civil, Aci^uutkH. 
U^lk'iTSf* Ad ccigritu b^rlvdi Au Ccodilkjiiiu. UnrifHa^ 

Um Abd hrtii*!, Bhaft inlrnti^S ttaidiW 3 »mI f nHihUiw iHi tlufr 
Irkity. Fop'Er Plsat. DiB»*li.Ei'wtrin* Ak CcBilltioninr. 

ReFriiiBrAtiii’ji. DnCilai. Eitanjivv iziaiJ^n wiiJapmpnL 

TUITION. Pfl.Ft-LLnfVB vark for rcoBi an(! FujhTjI. TJiu^nufli or 
•uaworfuL trm|yAt«] in U. H. tixd laroim land*. Approved by Itiilartry. «idirf**d by 
oducaUEB, l-rrnmmandod by iJui^rii. irivd. twfi>yeu edutim upm lb wIiC. fbort 

«Hm«i pp«D >TEU roupi. HO(h VKAH, Ou. 

™ * FINlaV EHClNEChlAlU COUEdC „ „ 

IWj Irwilsns AiaorM KsnybB. 







Wlrlle lur uuv Frrtj fipnli. '"How to Be* 
Peanitblr.''' IL euritAUW i=|^rm(rhH drn| 

t?* WFit?' lu ('ilTlO. YUUr 

on A Cftril 'f Tou enriotti' 
toflav. The- Tamblyn S-ehMl 
bldg., KAnoai Crty, IHe. 



WlUYOU WEAR THIS S 



and Hake up to 111 In a Doyi 

mt f'friMl ’-ji,i B flirt ■.U.»biL tink^ rnlt FflCE *F ONE 

PCHHV CDkT* JiuL foHiFw my iH.>y |i1»b .ibiI Ort Hilt to 

Void frkiutiL Mnlh^ tap t« tiS In a dnV MrHy. N« pipoHtim— iM» 
h ail haul- canmsing nHBuarv. 

Send for Snmplo^^FaCC OF COS'! 

Wt|t» rHI^E: dfic^iki. ACTC.tL SAMIdiBa asJ 

AfOi^' -rTliiiiirv-'-»l linir riKr>* flO- ziiriluTV 

«. |. CoINh. PROQME 4 & TAIUORIHG CO*, 0 «|pl* 

Saulli TnrMp Stiaat* £hbeaga, lllinaib 



thwImMakm 



REAL MONEY 




^nanh to CTC 

jmirn/ 

LKSSON 



MilliouB nf dollars are beiniE poured into AIR CONDI^ 
TIONINOi Thoi.jsandfl nrid thousands of jobA are opening. 
Fi^r train r.-d mmi thia speUf opportunity * * * morw 

jobs^ better job$., more monoVr ■ buslite^^ of YOur own^ 
(jet IJA show yon how yon fftL. jtrpparc AT HOME for ihiu 
fuPt-stepping iudustry . . , how yim pan lap this rich snuTce 
t>f inf on If hy ta?.v, incsfiviiAivt? C. T- C. $piPr* tim* training;. 
FREE TRIAL LESSON j>ro%'ea it. Mail post eard or coupon* 



Wanted a . . Trained Men 

The cry gocB out Where rnn we fiid trained mea to dc^ifetn 
to bnild. to to inflt&ll, Co repair find to pervipe AIR 
CON UITION IKG i‘qu 3 pmptiit Got in on the gronud floor 
noWp Ch Tv C. hae made it cfl»y for you. 

IN YOUR SPARE TIME 
LEARN AT HOME 

(iw a£ i he »n Oftifflffo) by tlio 

new, eu-^y, ifitjrnecpive plan ot Chi- 
eii.po IVehiufftl Collegr, 1 1 n? well 
known So year old Sehocil rj| Knift- 
nferitifc. ThouPuiidB of men havo 
aehiei'ed encpetqs by OUr fi^BOirintUtK 
plffln tliiit UTiybody pan usaHU^r. Wo 
help you to a good job when ready. 
Send today for 

FREE TRIAL LESSON 

Prove to yourjvir thai what we .sAy l& true . , . YOU tan ll^^l^n Air 
Cfu-rLdlllitrLkna AT HOME. In apara tJmta . . . YOU Ohji hii h 

siteretdi in tnis new of nppnrlunMy, FTli in and mall poui^ou toflay. 
Ao Charge or oniliiitlloei now or Eater. 



CHICAGO TECHNICAL COLLEGE 



SSOZTecN Bldg*, Ilf E, 2 flth Street, ChfcacDp lllirlDis 

Pleopc pend me FREE Trfel Lesion in Allt. CON- 
LllTIOXiNG und RefriKcrulion, ftiid show pne how' T 
fan jm?]iaro fur (cond pjwitlmv!i in ipar* time AT 



HOME. 

Nilnuf .Agp 

,\ddrMrt * r . . 

P, O , * * . State. - - . 
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AVIiOLTION 



SEA CARTOONIST 



AT noAJB ir^ Totrn ei'AiiE timu 

under HFrUnnl BTit^erTlslQn {if th« famoda 

XUILMaX MABftn cf^pior of 
^■ 1 >AN DL^SX'* ap£i 4 &rlnf cufiT {l*y tti 
ble iw[«rs. SuEce!»“ Fftnifl — BbiI HulltV 
muy ba Youn i^hL>ii joo loArn lIllAT^h'a 
simplf jnttliadt thd tBertti, Bend n*m« And ndclTajn; for 
free dutalli of VARRU'S Pflrtanal CDurseL ACT TODAY I 
IMAftgll CARTOON SCHOOL 
Oalfy New* papL l-L, CMtago. Ill- 



ENGINEERING 



DiGRfi tN 
TWO TEARS 



P.. Ft. D tort;f (‘flttrfies 1 ti pmstnwrtnff: KlwlrlcaT, Chffni.p 
StfplTJirileiil. EUdl-a jnd Tplfvlutnn, or AtSTrinmiiUcal. 1S‘^- 
]Jr,irHnE- TnU'nsfl. nrarti<:jlj Itnjrnuij]] Irm^rnitu rrep «Hln 3 >ef 

witlicurt (izEra fljflrtrc, K-iim whlln tuu li-ntn lii llils inifiJtirLil 

L*e-NtuT. Tjo» tiilllon. Enter SJ^ifSi. Jirtu'. Pct \Vf\t*'- 

ftir Cmahi^y 229 E. Waihinftan Blvd., Fort WaynCt ibtf. 



INDIANA TECHNICAL COLLEGE 



GET MY 
PROVEN 

PAY 

RAISING 

PUN 



Get jifactlcal tralnin;;. Take up 
Drafting-— because it giveo you 
thiKfter* better ciiance tft into your favorite 
field — Electricity. Aviation. Diesel. Air Con- 
dlDoniug^ Automotive. Building, ^faebinery. 

Transp<^Eition( ctc» KcmembcT. everything 
buLEt has its birth uu tlie DtELftsmarL's Tabie. 

Draftsmen Draw t*ood Pay 

1 have trained thousa nd^ of me a pged 14 to 
paat their spare time at home', to qualify 
for lilggcr Jabs at Better Pay, Let me train 
you in a ehort time; by ^ajne eaeiy. low co^t^praC- 
tical method. NoeEperteDco uccd^. High School 
education not. necessary^ 

AJI Working Toalfl Fumiuhed 

Vau get cample te Profcsaianal Drof tamQn's Tools 
and DrawLnj! Table — -sent without extra cliarse 
*t civcCl Mail coumu for Free Itook about my 
PROVEN i^A Y RA 1st N G PLAN. Write TODAVI 

EMCIKEER DO^ Dlv, 1179,. Liltwfyvnb. Iffinois 

ENQINEE» EKIBE, DIv.. ^TTS. LlbSrtrrffllS^ IIL 

Send me your Free Book "SUCCESSFUL DRAFTSMAN* 
Sflin.'” ExTilalu how you Eusiat your graduaiea to good 
poottiona as Droitsmiiii. 

WAME..*. -AGE 



ADDRESS. 
TOWM. . 









PREPAR! FOR TOMORROW'S OPPORTUNITY 

TTlit i* ytmr i^p«Hua|ty ta Qualify u a EHmI UnEiDiMr. Men 
practical tTfiinina ara in ilamrutcl for Rcw^i-EiayiDit. n»|:>ODSib1a peiaj EjofU. 
Tu^ rr'iri noaJify for a Eilaoe ia Lbia rapiE^lr rrowLikc industryn 

TESTED TRAINING— REAL SHOP EXPERIENCE 
IntvrnBl CemhuGtlon Enfln«— Aittomotlve Service 

NatiiMoa al™ jou ntrop ractlMHla Voa 'tko Uto*t mi twl 

i-.ioli'.Tirct tn a m.U3ioft-Ja]l»r tnd* Kbool. Toa an lJ<itch| ta WLaXc ffooa aad 
l>« 4 p «<1 iniiJc* VDod alter you iTuduiLtcL It wBl pay yau w W'vtiteah' natuiuri 
xu.t>r vwt*. Treniportatlun AHewed to Lot Anj|«ICI^ 

CoH'-h rj..TrHi»d loxn xlk.nwl lTT>ta puLl,.!. la ItM 

roitad Atatafh 

Fiirn mai khU Inaard wbita Cln 4 ita .(4 atP* 

occti«rtM^^iiaa 4 i>pare at piml tucta. 

dotaila ai infauna cpiKH'li'unllHiL 



FREE I 



I'Vuil Papflr, 
N. it. C,, ■with 
fail Saprani 



I'M 



SOPRANI, INC. 



Lighter^ eanler tn pley* 
lees bellaealng^ plat 
tnora beniitffdl tone 
Bud volnmcp — tbat*e hew 
Bopnni'B exclusive Amplt- 
pbonic feature hes aJuiplI-^ 
ned this eceordiidn. AtsuK$ 
rapid erogna*. Roine trial. 
Eoay terms. See ynar m'aflie 
duLer or nend for b^utl* 
fai /Tw boeJt. Writv tmiag, 

hm. 1223 , «30 3 , vf lenh avO, 
CmCAIKr. ILLINOIS 



ANY BOOK IN PRINT! 

DcliiTcrod At your doer. Wa pmy posfe« 0 a 
SEond&rd outhoTB. new booko, ppiiulnr editioon, 
fiercion. medical, iiiL'ohauicjah diiklTeo''B 

buoks, etc . — atf at ^uarantatKl «#r|ncs. Scud 

card now fat OiuksOn^B CataloGr 

E B p f Write In' evr pnat mMern-taJ 'K^nV c*.Ul4a. A. skwl 
r aV fc t in iJianiurt. The tyyhj t(tl 44 ■of 

b«k Ivvoa. T*’*' Vi v™r Cbrlrtniai ctf't prafaivnt WiXIt 

ir yts<6 writo mw— TuuAvr 

CLARItSOM PUBLISHING COMPANY 
DapL PM-llSS So. Wab«h Aws.. Chl e a H , IlllPiob 



It you Ute fntrri;..tn) In D eomiicehea4U>« TcehaiCOl 

TrAMILitc PraErmm |'^:if 

APPRENTICESHIP 

MECHANICS PIICTS METEOROLOGISTS 

Xvnii . i m IV.-- -13* rv ; , rnf'loe i m k rraihj.— 

MEdKANIK UHlVEfl&AL AVtADON SERHCE CO. 

Wayive County AirpOrt, So* B 6 T. Utpi. C. Ci^troit, Hbch. 



mr SMOP wonn 



we«hi 



Ptta 



Vein 



'N FiirsnK Your Traiiriitig 

Freparef^ friha in RrDaitcaaiinK:. 'TUknia 
Pletaroa, 1'alaivrahKi. Wlnricaa. Cie.. Iw H 
proeUcal ahop trjdninir Li»C&TT»e S^Iidp*- 

, .admail t Mui(t c*rn vbile^ Icnmlnir. 

dnn't 'nm-it uT^H'IniAH i**iiarlfiica a-r a -nf txwa 
^ loat-oin#. Writ* for Olo FftEE. RADIO and TEUrVtViaM 
eOPN. ^,d lav '''Vav>t'k^bon-A'ttef''-GradwBtlett" Platt. 

C. LEWIS. Pm., RADIO Div., Cove* Claclrical Sptiuol 
KA e+ pipuDna Itraal Dapt-9S-3H ttt3ca*o, IlSimla 
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!?'■«« or" *"Ur Bi„ p, ®‘ 



Quid(> 






Patent 



REQUEST OUR BOOK- 
NOW! 

Know e?ciictly what you should ^io to 
sieoure a Patent — what must bn done 
every step of thti way — how the T^atmt 
Law protects you — what wn^ as Regis- 
tered Patent Attornc'ys, can do for you. 
Mail the caupoii NOW for our Big 
Booklet and *‘Record of Invention” 
Form. 



NEW IDEAS FOR IMPROVEMENTS IN MACHIN- 
ERY, ARTICLES, DESIGNS, FORMULAS, ETC. 

Every year thousands of Patents are granted. Ywy few^ 
lioweverj represent tlie {lipeovei y of entirely new prineipka. 
Most of them provide new methods of doing aome every- 
day thing in a better way — rhancea for greater rdheienev, 
use fulness f adaptability^ nr beauty in some previe u^ly 
Patented thing. These IMPPOlTiMEXTR are Patent* 
ablf' if new, and actually rejireAent new invention. Tlicse 
improvement Patents offer large ehanta’;^ for profit if eoiu- 
mereially useful. The busiiieaa world wants iniprovt'd 
pirK.lt I eta and aerviet’a. 

MODELS and FfUflSHED DRAWtNGS ONNEGESSARY 

Oi]r nin iu>uk fclti» vf>Li hiiw you cun atiirt linmndJalely m aijfiily Ttir Paicnl. 
PrrplH-ilun even U ymi tuivc-n'l Ainli?:tici;l mi>it«l:=i or arawLii^K uVjLlljtTrLf' uou . 
It will edU ynti now ive om rrcp^irr me i^iH'^inciLtiopiif jtn^i aMsshR^i tErikwitiiirit 
no’CBsurjr ill tjir frtrrn pif^uTlhHl hy Fjiwm 4ifl t» pWuo* IOF 

yoil filM rutont PnotcrtliTin. Matt CniitM»n tof Our Hi A HcH>h TODAV^ 

OUR SERVICES TO YOU 

We ntv- nwlaTerE'i] Piiiciit £im! Tf a ftc-M urk Atlcirncj'e, senins lover tore nU 
over tl 3 t Utiitcnl SUiti^i lilld fthrOJVd. f^tr OrKunkiitlon Is cflmpleEe. We 
have UmlTiSiiaca, ciiierlcncttl t^nrcitierH and ATIomeyi 1 .o sitvp your tn^ 
lerftStS. Wfl cun tirt jw youT' leE-jtl ndvJ'HPr In aU PaLclU MulU-ra. Ollf (■om' 
atctc scrvlcf! Is descrltivd tli our BIK Hook. Matl C^iuxin Tor it Muw, 

IN CASE YOU FEEL THAT YOU HAVE NOT SUFFI- 
CIENT FUNDS AVAILABLE FOR PATENT FEES 

Onr Hiir fiooik tell^ ymi haw to lecrUly ^R^ifTn ait iiiterip:at In youir Invenuan— 
hcfoTC apniicatioo — to some frlpod wlllUtif to ultl you. Heitcr lo 

rtn thig thaa tn rtt^l.iy 1 uric finitely and hpo tmoltkCr Inventor clevelO].> yolir 
Idoft aurl Patnnt It. hfifrifrcf ycu do. Soo<l Onupnti PfCJW'. 

REASONABLE FEES— CONVENIENT TERMS 

I>on't. worry altout rtTiimt'iSi!i. Our Ice* are v^ery reagonftlile — we mn iirrunRC 
CDiivenlciTt tereng of eiYyTDvnt. It our cUKLom tn permit rllenrs: to e^y 
tor nnr ■Krvirea ii3 IngtalLmcntg a.? Hie flDpllCuLlOU In CUT office. 

Ree aur biit Booh for fecH lu obtaiulins Puient. It CXpItiins OUr arrange- 
mctiLg ['Iriitly* Send for It NOW, 



CLARENCE A. O’BRIEN 
& HYMAN BERMAN 



70-S ADAMS BUILDING 



Registered Patent Attorneys 



WASHINGTON, D. C. 
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How E. P. WILLSON 

Secu red a 

Government 

Position 

''Oq June 1 Eaok che j im'oat ion For Stor«- 
keeper-GaueerT »(nJ on Auflu^i i$th 1 cc^eiveid 
my rerurns with a. jrtadc of 3S% . . . On Aufusi 
;i!5th ] was appujflt^ ts Storekeeper -Gauger 
with post oi duty at my home here with Four 
breweries under my mpervijion and entered on 
my new duties on. August 29tfa. I {:an't say 
mMch /ur your SoAooi^ . — £< P* Wtllson 

T his is bur one of hundreds of letters in our 
files from graduates gf Patterson Scligol whg 
have been appoinred to wdl-paid, responsible 
Government jobs. 

h there Any m^gk in our proved ability to help 
men and women secure Govemment jobs? None 
whatsoever* Strictly slcill, knowledge, and more 
than a quaricr-cencury of experience. Tlic Pattcr- 

aoa ^JkkiI tm m »nrtK'r«<« w iUi the U. 5-> Gevcntn^c. But aur trui- 
cipftl u)J E'ounJcf, A.rthM' k. wu £or ncHJy »|h( a 

nEinber Cif ■ U. S- Ci'tLI Set-riCE Booril oi Eisaiiiien, pnd tiE^biDjag 
with iha.E exfKficnce hit knawledjte d/baw ra emn pros'pcccivc 

ci [jicn« for Civ fi Serv^c Bicd njnajjoAi ^ how to p'clDan them iitdivi^ 
iLilly, sysi^iBJibcaJJy, for paHm^ r^it EumirntLooi 

with hij[h Enuki. 



Why Preparatii>n 

Is Necessary 

The difficult pare is not 
pasiing ygur Civil Service 
Examination* But, because 
there arc usually more appli^ 
cants than vacancies. Unde 
Sam rnust by Uw fill the jobs 
from among the applicants 
wiih the irigimt Therefore, 

(timt oot on[f wsi, bi3E [Kui with i 
hi^b f;raJe. Ana itn'e it worth while, 
if jwM iire iniwfsieJ in geuLtip a Go»' 
cnuneni pcMicion, to j;o yout 

pnrparitjou io ihc best way poi&ibJc^ 

[o H prefinrE^ by « fcbool wkcnc 

*bQW 3ud] a btsb record ai «uc- 

eess? 

FREE 32-Page BOOK 

The P»[xerMMi School has prepnred ilfiuiuttxl h»k, 

"How ro Secure aGovemmeor Poiiricnn," whkcli anyonE iaiucuicd 
iBjiy have fnr the ajhinif. Thi> buolc rbe requtreiucma and. 

Itrantnft ulaHea in Civil Senrice (Sl2^ to and how 

Mr, Patferson'i tnted CMC tiaij Cftethod JWcpJres ycw for JTOOf dum- 
inatiOQN. Send for tha bwi w'lituHtrohlitaijanjimcicly mail coupon 
hc1nw, Al C* Kehf, Managiii^ OirecEot, ratEEiNm Sduxit, Qll ^ter- 
canrile Buitdinf;, Rncbesirr, N. Y. 



DOUBLED 
HIS PAYI 

"I WU9 Appointed to A 
ivsiiiiu' pot^ftkin June 
^anrt- I njul Been cui- 
nlnyeO k yunm at a 
locol factory . * , hty 
DUO week or R&Llway 
^^All ticTvLcc Pay b 
now equal to iwo 
pay thai t woa 
carainy atlhe ArcCory* 

"I f«lt llko A ktnf? on 
pws4e wheo I gAve 
my no Lice at l.lie faje- 
lofy . . . EvcrybcHiy 
wild f WA4 (ijchy. 
Bure I wjLH I achy" 
when 1 Arat read your 
AdvcrUAcmeni and 
cnrnllecl In your 
Sctiool !" 

— A. I.. G. 



A. C. K£HA, Managing DirtCtBr* f^attaFion Schoel 
ti2 Ni«rtanili« Building* RothHiti-, K* r* 

Plenary your Iroc .13-ptmr MlListratejl hnnh, '"HaW 

U> Swure a Ciovernincttl PoeiUon." lending for thia twok 
will not otlbifato uie Id noy way. 



jVflJML 



-Apr_ 



Addrcf-L. 



Ctly_ 



.Stafx; 



Become An 




BIk Taat'Erowlna Betd for men trained in desisn* I 
rutimatinff* insulatioR, ingtalUng and aervidnK. I 
OfTera ttal oppottuiiieiea in Air Conditiaaiugf new I 
buildings and renaodeiing n'orlh-while old build- % 

Inga. Write today for nretbodof how you can pre- I 
pare for thi-a thriving; industry* Nq obligatLon. I 

lAmarieflfT Schnnl. Pent* AC-945, Orwal at BAth, Chicata | 

•KSOUSHOp 

BO-LO mmda holce., worn epote 
tn rubber, Jesthrr, rlijth- Spreaxia JrM ^ 
like hru tier. Dtiea tnueh over- 
niilhL Fieiibljp, non-flltld, water- 
proof. Won't wme qfi — 

EUarantMdJ 2 ^ npoItA^* 

At all lOcatuJ hardware Ptons* 





Correspondence Cour3e9p In 

RjlHOJafaitlC&L ENGMtRINC 



ALACTHICAL AN^alHEERIN’n. p;oad iCnap At Wide tltc- 
tri M ( fi x.],i I Very under«iAiKtAb1«. Th«wV HMde «wy . 

Eitra fine cniinc in rrike, puhiii! uJdnBa. Plw4«-***rbfa 
HS?"*, ^ ^ rtip(PT-PW»'WW mu, iwl TpiriKlUn, UlM IMbtalcllHb ToMqiE 

tpi®**- IVtrmd pETineiit plaii, Ejwrm.'Efl.t kill lur>BkBiL i 

rWfcll LiwcoLM tmamrimw; achwh.. »*■ in-nj, tuiar. 

SplBndid Opportunities. Preimre in spans 
time. Ea^ plan* N"o prevfoUa experience 
needed, common itchbol education auftd.ant. 
^nd for free booldeC''OppDrtuiiitic3 Jn Pho- 
toijraphy", pairilculAra and requiremenita- 
Amarlun Slchwil at P*iotagnp|» - 
JfiOl MIchlAin Av*., D*ri1. US8, Chiu». IH. 



at Ho"*® 





DO YOO UKC 

RADIO 

DOM TMw pyrung op 

TELEVISION 

IMTCREST YOV? 

t’’ rmbe gCKHl in mdlD and 
A vL nlated Induatrl** W*tiL thi true facta.— yeu 
iiOtjUT. ^ WaoL le hiiDW ahoDL emplaymenl eppnrciuil- 

g y ^ P«t end reauIrcEnenU. Ndtlanal acltoola^^-^ 

ntlllon'iialiar trade iriuHt,— will itrpply you 
” with A AiuccTely hooett ttalcDlani of facU mi 

whit Tflu aiiouM 4 ta u let Into the prumihlc 
radla IbdUftry* No exauerktlima,— no mla- 
atBletnenta. Mall eouDnq teday. ft^euil fi;ir 
yciur lr»e cotiy. Ileal t»eta oq radio cmnlay- 
nittil reovlremcnu, f V«J ne«i meal experi- 
inee. Nailai:al qiTers maupleu training u tUt 
DUMliflii] oytupmfiiit. 

NATIONAL 
SCHOOLS 
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TpAiN 
NOW AT 



flE AN AIR PILOT— team ta fly fail nodern typi ■irp:|inH. Prejure fair 
fauitiatinv, b'ig-pBy ur««r >4 TnntporL or CQnmeri;lal pHtit. Learn nlgtiL 
lltind pnd irau-rCDuntry flyUig, Land it d-iffirre-nt ■JrpDrtt, 14 Trilnlng plape-} 
. . . C lypt* |lvp yen wMe Diluting expcrienEe. Exgeirlenced tnilriieteri prepire 
you for yaur tnoliil Plitt Ralittg. 

BE AN AVIATION iMECH AN IC^Prepare naig at Llac4>N t 4 4 *rn flOPd pay 
ii L runted Ai4^pl‘«ne and Ettg4n« ifteehante, Lipeein oftert you prittieal 
eknti-linu m febufldtng, ovorhaullaa, repairing modem alrglanot , . , gre^ 
pares, vov ler tiTtraodiate ereplnypient with Airline, Fnotory or at an Airport. 

WPi ffiWBfflM BE AM AEflQhlAUTIOAL £NGI- 

N EEfl-^Llncaln Tr^Jnini; prepiireo j*oa 
for lil^ti-nuy twAltien aa nlriMntrr Hid 
builder of eLrp3rm«4. Tralnifni;: inrluifei 
Gxperienni Iti detllfMlnil tilv4 tculMinf; 
eomplrlo remlrm almUtiet. 

ITAKE aviation YOUR CAR EEfl— TralnlDK at thli LEnccIn 
Gowernnent Apprmd SoRihH can icon hate you reoidy f« a flood 
OOiltLon. We aailot Crsduelei In loeallng pQHlilani. Yoa itiould 
hare our iKwlt ^'Cnniart."' It telN Iwr men ere tralnerl for 
Aviation. MAtL COUPON TODAY for i?cuip1ele litfurmatEoiii. 



LlneoTp ftudento BSilsi In 
deoEgtilng nnd faullfltAg 

real gJrpItnes. Tti^y ai^ 
semble. Align, end r|g , . . 
wal-oli Iheir t«t 
and make ebtervatloni. 
It't faecinatleg, ||"t 
mrlTIEnc, greparlTig At 

Lincoln for a careor In 
Avialion. 



LINCOLN AIRPLANE & FLYING SCMOOL 
Sill Aireraft Rldg.^ Lined Nehraske, 

I would llte to have your took ''Con-Uet, " 
Pleaae tend me irosip1[^[o Inrormatiqii abhoul Lincoln 
Trainlnf. 






\ IIVJtJOTTr LJICtLl AEldlAfltlCJll, JlPTlTbSTL Jit, ' 

5512 Aircraft Building Lincolnp Nebraska 



Addmo 



Otete. 



many eann 

^200 ' * $ T 0 0 
a month 
a, PILOTS- 
M€CMAN*05 

tNClHtCRS 



WRITE TODAY for Complete Imformation 



IMAGINE THEIR JOY 



WHEN THEY FOUND 
THEY COULD PLAY 




LEARNED 
QUICKLY 
AT HOME 

I didn't drtiflW 
I could actually 
Icam to play 
without a 
teacher. Now, 
when 1 play for 
people they 
hardly believe 
that 1 1 earned 
to play so well 
in ao abort a 
time. 

•H.C.S,, Calif. 




SURPRISED 

FRIENDS 

My friends 
are surpiiscd 
at the differ* 
ent pieces I 
can already 
play. I am 
very h.appy 
to have thos- 
enyour meth- 
od. of learn- 
ing. *B. F., 
Bronitr N. Y. 





This easy- as -ABC way! 



PLAYS ON 
RADIO 

1 am happy to 
tqlE you that for 
four weeks 1 
have been on 
the air oyer otur 
local radio ata-' 
tion. So thanks 
to your instltu- 
tian lor Such a 
wonderful 
Course, *W. II, 
S.H Alabama. 



What Instrument Would 
You Like to Play? 

J U-S.T name your iostrumem and we'll show you how you can 
learq to play ii — (jijickly, easily, in spore lime at home. 
Never irmKJ if you don't know one note of mu&ic from anulhcr 
— don^t Worry about ''special talent". And forget all you've 
ever heard atxjuL music's being hard lo Icam, 

The truth of the maUcr is that tkousarids nour frlay wka 
neper tkfy couitif Ves, men and women everywhere 

have discovered this anjHEinKly easy 
way LQ Icam music at home. Now they 
are enjoying the thrilling saLiRfgctipn of 
playing the piano, violin, guitar, saxo- 

g hone Or other favorite instrumcnta. 

ome of them arc playing in orehe&Lras 
and over the radios others are teaching 
music, making money in spare or futl 
time. And thousands are having the 
time of their lives playing for their own 
enjoyment and ihe entertainment of 
their fnenda. 



No tedious study and pracllccT no tiresome exercises. You 
learn to play fry piayiKg — fitari right in with the melody of a 
simple lunci It takes only a few minutes a day; the cost is 
trifLing, Poes l,l aound too good to be true? Mail the coupon 
end gel the FREE PKOOKl 

FREE DEMONSTRATION LESSON AND BOOKLET 

Fascinating illustrated lYiioktct answers all your gueations-, 
free demonstration lesson shows how method work^i, NocUsl 
Just mall coupon. (Insiruntcniii supplied when needed, cash 
or credit.) "Actual pupils' rnirit's on request. Piclures by pro- 
fL‘s$^tonal moctets. U. S. SchcKjl of Music, 712 Brunawick Btdg, 
N. Y, C,, N. V. 



tJ. S. SCHOQU OF MUSIC 

712 BrutiAwfck Bldg,, New Ifarli OHv. N., Y^ 

fiend me your aniaElng tree liouk. '"How You Can Learn Music in 
VH>iEr<Jwn Home,'' wun irk^cplrlng Tttessime by nr. >Tsnli Crane, alno 
lYw iJemnuHl radon LiEtcl rjiirtleiilarenfynureasy pay meat plan. 

Name - . - . . 

Address. . . 

Tlflve you 

[hsjcrumenl ... Instrument? ...... . . . , 



LEARN TO PLAY 
BY NOTE 
PlaHa Guitar 
Violin Saxopliona 
Organ Mandulln 
Tanor Banjo 
Hswaljan Guitar 
Plano Acenrdion 
Or Anv Oih9T 
fnstrumani 




GEE..J<j sune 
have real HERMAN 4 
I muscles I 



So wotild I, but If * 

tokes a Icn^ while 



~ Chirk i AUiS 
HMs«r Bi inii, 

Pfg^t P^rhCllT DmlKMf 
Wh*’ W In Hi1l«(il1 Uld 
Iriltmtlriiul EoBlttlli. 



A 4 ^omm(Lnil m fllt^rtJve I j ’ f ■ LN * 

H KuKllfH Ktveii you addtid 

hfiterocr* 

(wriiiaii4>nr IVh- Etkiliili liMHitraiH jtiu ibirir iliu ^4iu 
miU Fvrr jnlnii /tocj cui lAipmve' jcur Ei^alikK tbr^MCb 

Lottjr I j*Jt-rurmtJjii^ bi^kni^>n. 

„ U yen *™ ■BT«T i!eiliiFijiiM*d bj- D in inimr-B'-. 

flxulMw. paiK-t-jilh'-'D »r F'>r?rhiii]Cb<jDb, iK'h nnr Ifm- liu^ik '"lui'> 

V'Ji AiwIjff <;i<>ud la l4 MiouMi ■ 'wilk iwuv* ■ mvlatW^i 

t4 Head ter it MU' It u fr«. AddfR^ 

«HCflWIN COfrV «CNDPL «r EhCLISN 

H 2 Sgarta Builinfli RqchHtof, N. V. 



thefirst7d^ 
You can have a 
Bodt^likeMine! 



THERE'S 



iHFv ^ FREE TRtlL LCS-SpniT f’n.!ilT In ocj jimr at-sri!© -uf 

T f Jpr hiiriirFr- t,T ptOMK — HV ’dAPT.- rurif bSaSt't* iT-iinry- 

^ Ni> <'?iii' r!.i iir«' ni-i-rlTil I.-- W^tv Uirl«y fpr ftthU:' 

I .b r- --. r tN . Iii.dliil i :•;' tr; ];i. S-*.* Ml 1 1 J If .1 1 1 Lii| . 

WmN CJiO-CartflH!i»t Sri-ttol. P^pt. fl, Fj.ll Crpfliii Wia. 

■Plh m ■ ^ 1 ^ ENGINEERING. IiIrvftdcMUCil!. RTir 

'I V H JF M pLlun aCiEl piflli e raJJp^ HcrVlClni, 

^nK AA B .M B m M ittarU^c And Morse tolcsrapDy taiiifbt 

m mw • m t^:on:ni(rhly. Kino iKotit^s^ etiffinMnn^ 

course A^iulval^nt to ti^rro year.-f college ra 4 Lo work+ fkbool 
mahOiJ IEI 7 -U All Oxiwnaea low. <l'utAlcr tree, 

Dodge's Institute. Ada St., Valparaiso^ I nil. 



ftranlia^ optK 7 ftUhllh<l IHW In edlrwH^ 

[nu. Lfam AHvIy .nd qijk'^l^ In Apurp 
lims. I'rBi'tir*! «urR. Nii Lijfii™» 
(Md MtJihJtfcluril r.r-hifiU |jiiW (ultHlO-- 
Fmf tpmiM. /iV /ft* tooiirl ojid 

PWf^ 1 T*-p m # R , 

Pnie-F-bawIa S^haal al AdVArtisFflC 
DmI. 3 |SV 3 fiCII Mkb, A«., CMUID 



STAMMERERS 

lt:uiJlfl “eil'JiUrJJ ' a.'-- I tHjlJ .3 lUit tiT i llit-u], ■!- !.,Hi 1 ,.l,lc ?:F.iMNfK 

whldtii cerre^ iiU actcBcli cl-tfceta. ?iIorL .dvanml plrtlioilx, FemnaE 
Indl^lrlufll InelrOrliitm. Write today. S'o olillpraLlon. 

STAIIMLNEflS AD'VhSORf {IIJLLD, !J 3 j 6 MkclbWi DilitS. MkEiUm 



THIS STEitTiHfi 
SILVER cur 
BEING 

GIVEN AVVAY 

This fftlualFio 

ruo 'PtaTidK utmui 

14 incnoe hinb 
011 m bPdek. ina- 
hoRAPy tiflMo. 

I wLJI jitrard 

it tw rny i^nsH 
uchn pnnKOM thr 
miMt improve- 
monL in tila do- 
vBlupmi'i'iL tA'lltliO 

lp 0 ItiEVB 

inenlh.^ , 



Eirn -bif ln 4 lt*r tti a faviBiHitfai. Wi « 1 idw y«q htnr. B 
KmE l.^biLrn.Ciir}' 'Tnuil... UJLI^tST i.-biul. - 

Evtk Enir Umu. Aik f<ir /mt CiUld* P ud mU at* 



I. u scuoM. tf mCrtAiiiGAL nEiTtsniT. i;s i, ai si,> t, t,c. 



CHARLES ATLAS, [1 
11 .^ Eb.M 23 rd Slrrifl 

t iiv;int Ibi3 npupr lti:iL of DvLiaoiEr TonBlon will iinako a 

Nirw M»P Mf — Rlvq reiEF n hralkh}''. huiikv IkhIv .rid btR imiielp ficivri- 

m>ment. Send me ^'Odr rr™ iiook, ■■'K.vprlmtlnir aemI Stir-nEtb" 

pivCt furl jJeLall' of vonr t-DAY TRIAIi OFFEII- 

NiinO ,,.... ..-..^.-.'..L...++H.. + ...,^.. 

iriCAAO nrLctl or write pLnlrtlyk 



BLfC i^rninn for miibiLMi'ipi inrn njici 'miKncii' in new 

nnnjowdirj liL'ld wjclt ^OMKia na.liruiitlr'uleartbii^'J 

IlMweF line nf amajt.. eyeluilve UntfarBU for rsi^tjm- 
nnla, r-MlIftailliilH lH>lel}>, tHvenuf^ rural, oIUcwf, 

^ rJ«Li luAUi.-tii-him{n.{JuMi[tiTTHpnr‘'^tKf mn1ey need- 
V «1 In ifPl Into Ibii nnw, bm-blforiM! hcwln«8. Wasi 
L penlcajil uuw fLT bePullfD] new UaLfonn 
M Tirr'F'HntAdoP. Ai’^al DAirriH bul ■noft'ejr' mk> 
S 1H): «i^Q9pnuint-~ficnt Fllbif, 

fl UniSVFD ISt W. 14 th St., Dept. 
■ nwvtn kh. 9 . Nnw Vokh. hi. V, 



Addm>a 



filiile 



YOU CAN MAKE BIG MONEY 



2fiA POPULAR MECHANICS ADVERTISING SECTION 



TVA^h fprfiinjji fo nrfl'fl-rf iii*r 4 THotlh'on piipufar Mcchanif^H 



POPULAR MECHANICS ADVERTISING SECTION 
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Diesel £lTigrEne 9 ^roauce "I,OW COST” power — 
the newer onefl are urbellevably light wetifJit. 
Hih^h Speed traiae, paasienffer bwJiEieal buiire truelisi 
ftu4 now aJrpEnheEi have adopted DIESEIj- 
POWER, Thlpk What that will mean In the way 
of opportppities for DIESEL THAINED &1EN. 

I,eam Diesel at Home 

Get Inin this preatih]« ftBid NOW — prepare far hi ever fo- 
rreailne demand — know tho answer In any Diesel problem. 
Wo train yimi al tMHnB in SPARE. TIMEn No need tQ waste 
B mlnuta nr IntorfeTe wtlh worli or ploaBura. Prapare for 
pdvsTJrtmPTiT the- DEa»] way. Get In line for a Blc Pay Jot. 
Write for FREE huUelln — There E* no coat cr obliBatiwk. 



AAfEItTCJiAr SCMOOZ 



Dept. Drcxet at G4th 







BE A [AMERA REPORIER 



MAKE YOUR CAMERA RrING YOU A 
CASH INCOME. ]nier«etJnA, Easy-tu- 

I..oaffi, Kpdre Time Cuureir Pri'pH,^!;.^ You 
FerEicItIni; ProfosalDn, LoniMniipy Whll'e 
You Study! CaiUL'ia R-iiijiicirLint;, Piriurr-eliocit'' 
inar ^or acorea oF nn'wispaTKTa luid ■intgiLzinc's. A 
hish piivin.|z profcaijlon thrift nny iii:in orwciionn 
tancnttr l YOU NEED NO ^PKRIENCE. 
VoLI Vam by duEnC. laBopc*' ynu fut a 

tpiKiiJ jcb, nr yuu c:in ^^'ork 
for yonrwl f . M cmt mod urn 
prnrtkr*;. iocUpdioil nwtg- 
fdleuTnr pliotoHraphyT All rxtpiihir rjihii-riip- 
I.IJW ■Coat Kiiay Poynreim Pluxi. Write for 
BeaUTifut Frcir 3J?-Pflg.e PhoiO'TItqs, Daob« 



NDEkrFtACHARCE 
fpr 9 «h(irt epur-^ 
in Phato craphr 
wh« n tflhen wiih 
Dur P'HO'TO-eM' 

cravircc PURSE. 



TASOPE' SCHOOL OF MOOERN PHOTOGRAPHY, DspLTU, Aurora, Mm 



IDENISOH-S 

Hinatrelfl, Com pdf 
0^1 Smua, Uake^p Ccwls+ 

Cvnioe: me 

T. s. [HnF««n K Ce.. ^ N. Wabaali. Daot. Chicaao 




EARIV THE DE 4 .REE 



PrUgri- 

"vre or 



(liDard CcuTM 

MbHTAHA.' 



tlwtor li Phyebotncr rP«.D.). Ftillo«j...,. _ 
aodiHHL vte. ^HARTTCHCb tiV^ STa 
for FRE'£ 'Rullrim an-fa. H* D^Uaatlan. 

TmtnpiM Bar CHVwj 1>«Dt. ?<R, US Eait IHatn f (n«i 
MkHula.. Mantaiu, U. S. A. 



BTATEMEIWT OF TUB OWSEB3Hlf. M ArJAfJE-MENT. CIRCULATIOfT* 
ETC., BEtlUlRED BY THE ACTS OF CONCIit'-aS OF AUGUST •24. 1«]2 AND 
atAftCH a, 3BCU,. of Populiti Mcelisjitfa MiiCuiBe,. p4]bit*bM at CJkiwD, 

ItL. fof Elhtfilw 1, !«&. 



ne^ta at IQinala, CaoBly pf Cook, k. 



iBf, ■ r|Qt.Tjr ruhllf in i.i|id lor llw rtite u>d ccnBty ■Fwtmdr 
.pt^rad H. 11. Wiibdaiw, Jr.i irlu lurinr bwn d^r rattfn a'}c^'d'<[u W l^Fi 
ina HT-P IluL lie- > Iha Bdibor -of tM rTiii.i|L.i Ifarhania Ma^uind abd ilMt ttM 
foUawlar i*r to tbfl beat cF hii kaoiwMn and balbf, a ttiH- ala-temai^t. iit thD owDcnbip. 
■rtuacautiil, chL, of tba jmlaicatlBti tM daw .t>qvn in tlia aboMa uiMnn, 

lanidlru by tba Act at Auniat 34. 19] 3. u aipFinlap by (.hpt A.i U.ai'cb J, 
atabulHd n tHtion 047, Ft^ataJ LB.-a4 and KFtulaUFnA, -fFbibail lOn tl>« 4 v«a* ulr 
tarwn, ta wit: FIrik. Tltat Lha uamH Bod Bddrw.^AV -vT ttia jniblnnttr. ■fIH.m', maiHi^nd 
adifo And buntLcaa nnAJiAiEr an: PuhliplKT. Yoinilal' M-iK'liaBi'4 3 VI FiMt 
Ht., Cbli^AU. IIU EdJitor,. E. £L 'WiBridai->r, fr_ 30 d Ontitriiii ]1L 

Mnitacbia Eljup. E E., Webar. 300 E^.t Ontarlqi Uliioin, EUl, BipIn^M 

MahFEBE, Willia D. Urawc. 300 u*l Ouhriti Btr. E:.lii,^Er, I3L tltc4>bd. Thml Lbd 
BFit|U igi (IF Dw^fd by a «a^|>:^^a.ti(]B, ha oama aad addc'iw iT'Drt 1>r rb<Vil and. 
Alae dniUB-lutfly ibcreurhltT tba namca RiImI addr'iaoB af n(n^l; hHiCrf-rm uniiin.]; ije 
hodJbiit' ojia pot rant or mora dF IoLdI arnaaBL oJ BbHk,. 11 npt diriitd by a riirj^B- 
lldA, tbB BtMiBa aad iddPHtea at tba fH.diriduB] awAwa muat |ht Rivan. H nap ad by 
a Km, ±od^[>any, ar cytier uain-caribaraied coacern, k> name nnd aedri-H, '>>41 aa 
tbi'iia ^ H^b iiydlLyilddaii -tnanibaT, Tniut bf fi'van.) nap'utar STcrbsakn E.'-nrnp'aiiy' 
-ena Bha Ontaj-kj m., CIihw;. EU-I wlndn-if, 3U0 Bart Oalirk' et,. Clnraai?. 

I1L^ H- II. Wiadnir. Ji'-. Baat OitULtbi HL. CliJtBca. IL1.: E II, Y'indBPTL 300 
haH 'DnUria M.., CbLnaMy tU, Tbitd. Tk-iE the Iuhiwb bandboldcra Diarlfsc^, 
and nthu UeaEltjE bdlJuT. ijWqkh^ hV luJdkAH 1 EidF «nt OT ETlt'^a of WVl PTTUivnt. 

Ikuwla. marLfacoty or atb«r •aauriuM an- GF Ibirn an aiMie, *o ptaha.J Nnnty Tiani-tlu 
Tbat Aha- IwA pirairradba D*tt alt>dv4y abrJnii llui |i.ni«d of Uib oamEra. atarkbuMm, 
AEkd ‘KwwrhT lyaldETa, & rmy. mn-Uia not Aiilt tli* U"t oF lAoek boldEfi bmI aecwily 
holda<ra aa Ibry app>«i annn the hrsoira ab tb" rnmt™>iy btil alaii. id ™*ea aEflerr th" 
atacblhild«T or EaoritT balder B.’pipaB.TB apaa the boaht Ol hit mriMBy aa -PiiabK or 
la BB]P -other fkliaciary TcUtion. tbe db[be al tba perE>nD ». -<i0r[ia Fatlou r« wSon taeb 
Irnjtpa la BElinf., n adraa.; aloo that -tba aaJd t.*a4 paEftHrapha oantaui ilah^tnCn 
einTa-aairM nlbaal''n riau. aiid ImIhiF u tn tba CH-rmniAi nna aad rajadilauii 

inidar vJirh. . (nr b (ml data and miid(y 'Ikyidar* wild do Mt B.|ype(iT nean the bi>nAt td 
(bn >naiqiTin.jLr aa Uiuia>a-u hi.ikL .(urk. aad ueuEiiiea u u. capa.tity utlm than tbpl at a 
bona ^dt a>Tiin': and tbEf aIG.ni b.n oa EtmJdH ta bdievo that any nthat otrtEMi. 
aapa<?ta(t»n, lyr rurpen’^tiOB hM any biiartid. dirai^E. nr iaitiraet bi tba -md atiwJc. biiodt, 
OF atber OKUTiLiaa lliaa «b ai ataEail b>>q- H- it- S-aorn (a 

pobKiibod bafora etib thia day of f^irytiaboE, LUAtL QRAUAbli No’lary Fab|pr, 
CMy raminiaiina axppTOB Jima 10h IH-IX) 




MIDLAND for Training 

..RADIO for lADC 

steady, well-paid JUDO 



!k 



Here you have the success secret of ambitious 
young men employed at good pay in many parts 
of the Unitea States. Trained radio men are 

needed today and always wiH be. And now you can Bet the 
Koiitid, prw^ti^a} axt^nniq-r). ti^iiLn^ hae^saey to you 

for employment in bruadcastJnif, |;^tco and aviation radio and 
many other branched of the gi;^ntJc radio industry , DON'T 
LET THESE OPPORTUNITIES PASS YOU BY. 

TELEVISION 

that amasinfi' new scientific development aS- 
rsady perfected to an aatoiiiahini^ de;Bi^ 
prom i&es to create employmen t for thou iiancb 
■ n the future. Midland includes thoroug'h. 
^'ultm-niodern” televiBion troinirB that can 
folly Qualify you for thia wonderfuJ Dew fieE5, 

Take Your First Real Step Towards 
Success Right Nawt Get the facts 
about Midland CoIor'Chdcd training thatin^ 
cludea attmclivu tuxla, c.-asy-lo-understand 
home laboratory Tnanuali^ aU equipment and 
toole to conduct 106- fascinatincT axperimetila 
irt your own home, followed by four weeltP 
traininBriuDar fine radlo-televiaton laborator- 
iee where you will have the frie'ndl.y, expert 
aupervisLon of real enjri nears. We ewn jemi 
^lou □ buj ticltet to Kaiuo 4 City for resident 
traininif.^ And when you ftr^uate you will 
B^t genuiiie employment Hcrvi-co foe life.. 
Midland Radio-TBl«vialan Trainlittmay tw 
MiMirwt Ott two pIbrK I , CoiutHhatlofi Bf t i aalaa 
rmpioiftd frv 1'WA Nvidifil. Z. Straight fiesidcBt. 



JPreV BAK? I«J. 

FrninFd, am- 
^ Al'tpaavH 
SbUD J/uv, J^rsl 




mCDONBEA SLS T 
Jttidbfnd it'di'iiFrt, 
BHt;uFp:kXrf' ttv 

Aima^'i, /ik. 




MIDLAND TELEVISION, INC. 

2^1 29, 30. S 1st Floors Powor and Ufht Bld^ 




Midland Television, Inc., Power A Ll^ht HEd^ 
DepU20&M, Kansas City. MtsscHiri 

(Pflite an funny jwstcdrd or tnniZ in envelope) 
Without oblij^atJn^ me. Send your FREE niuetreted 
book DU R^lo-TcleviGidn. opportunities^. 

Asf6 

Addrrai* 

Ci^K— — — Sfoie 



KANSAS CITY. MO. 

d^liatrd nii*b KM DC — a 
Hojor ATetixorA OulJet 

SEND At ONCE FOR THIS 
GIG lUilSnUTED BOOK 
AND A GEWINE, NOTARILFD R£^ 
PROWCTIOK OF A MIDLAND 441-Une 
^■EUGTRONIC*^^ TtUVISbOH PICTURE. 



FREEI 
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POPULAR MECHANICS ADVERTISING SECTION 




C 071 M TWnlne ia pfuctk*! . tharmi 

. » . iiHl iJiMn q 4 l^■J£VJ tij- dLF 

lalHrin ml«lKtrK*ffn#cnln»ry 
In my ChtCilKO Tr^nlM — 

-OF pnnCjed I«wti?iiii7y<iud(>n'i: 1 

9 ii»Ei)i:pcrtcT]F 4 (ir«iJnlDf btxJi 



THAMfOR 



PAY 
TUKTtOM 
Arm cPADUAnoM 

UnJI «KTpMilmJ(t 7 f[>f iotitld cf 
RraduatkiT) pl?n' ’ ind InDwafl Cfunn Learn 
by Dalns''' merlkod tit pFu.'tl»l Bbpp Lt^LMinr 
t&r yyjLif-ntAtt far Huraala iP UYb b)if-pity fiEhd. 
Age or lack of morw? need wH Iwfa y^» bade 
4 ■. 4 0*t IraJalFiff fhral; Uwn take IB ttflOfllllfl' 
^ cnmplcta amii!l hKifiLMr tU^Ufilt IMimmLa 
BUnuuf 5 Manttik albu ywi b<«tii (euiiJew. 

12 WEEKS' TRAINING 



91 U ekpcrtenF^ er 4 
LoiilniirUim j[uida ycu eTBF]r of Eiie May. 

URNVfHEE LEARNING* 

JOB Hap AFTER GRADUATION 

BTr tbhik* idi«ed In EtecIridlTniwitonwitun* 
■lien fof tiWaaj JeuM, iw™ P*r. ami a real ftu 
tdri id thin fMdnaane' Ji**"inai»tTy. Ttmi- 
un^a pt DppBnunnle4<. Roxh Ina E!iKip<ai 
TOI^AV iFirBlj^ Free flaab Kratainfna Diaiv 
SthkiM of Uw KtebI CayDD Sbopa hn ^trafle^ 
UeCe aln=<ltC 0 Fr» TralnJn# . . . BVae Emplby- 
Bflent-bePTiw . . . many eam vbila leaplrc 
, , ^aJdirldaaJ ItiBtnnetnn an Dibbm CnnnBa, 

f^-Tillth]■ai^Ait•r-4cadltttlfln OHar. 

^/^VUC EurciniKAL smotH, 

1 nb n, PnaidHtE 

SCHIS.FniIlraSUDtpf- N- 7 L f^HcBeo^nL 



H. C. LEWI&, PrvthMtrt, Ccryne peettfcai School 
SQQ Si PaulltiHi St,r IMptd 90-72. Chiiia^ca, III. 



Smd DK. unbent u«t f»t ofaiEctMon . jimif RIe FtM Boob kod 

daUiU «if »P‘TulUi»-AnMvara 4 li» 1 tpn^>tiH'. 



MAWB ^ 
ADOBESa. 
cm? — _ 








GAiI Y6U FIX IT! 

Thrke IkOcldef book* t«IL 
Btap by atoip UOW TQ 
Lake out in Utl'^ 

frreiatjal — . to hlfcl tine 
Alnliiim^ In. kti.'iiFinj;— la 
aet TtMITtO.— bo-w to- put 
yoLlr '(InK'aT irtktkntiy ob 

enctno IroLiliTo anfl mtll 

tha -quirk ssirMiri way 10 

f'lK », Nfwcnt Im- 

prui-ynkcnla fuHv c-ov- 
eredL RqElal -tp a ca mpla-tO 
trnde O-Ourcse at I r» ttuin 
■ fourth 4 be rfiKt. 

« BIG VOLUHCfi 
01-and New Edatnun 
25D0 pat'ca. 30DiO lituk* 

ItatlekkA, -wlriciijr 

^iQB, ete., tncludanff 
Marhio Lnirlnwi. Avltt- 
tapn HletdraL liieaBL *n> 
gtnea, etc. l>p LUKO edJ- 
iLon. S'?*- 

ibiebin rJ IpT. 



on approvaL Juyt mall tho eovpbn and we ll 
•end TOP a fe| of tbese TeQiark.4ilJli} aUla 
Just otT IP 10 prfiifT Whether JeOj bte d 
miKihnnls or hf-ip^r. eipeic df apprcnlJ-ce, kbtc- 
owner or drlv^f, if T^u're Intere-ati^d In tn^vi^nij 
ol] about aiiiniaolklle meehaniltift, Lak-e ■d-^ 
Tanlase of this FUEIIS OFFKB. 

GET A BETTER JOB 

A boiler Job— in the elfiDtlo outa in- 

dunry. ifKJGiiii PAY— a eiutMo to no mwi 
businenk for youti^^lf &ahI uei o kliOfO of 
the (mpo proCltJ. ara tvaltlnr for Odt tnan 
Who oven hult Irlee to improve Mmiclr^ 
Learri aulo enriTioerInB with theie wonder 
books 0 new way — witbnut itudrlnj or 
tner30Tllil]|!;. SlOifalir tike tha JIFFY IN* 
to l«E»k up iho koeaer 10 any aulg 
problem. Itnllt liy elct'm of AmrrLek'i 
irteHle^l autemohlle enKineera, written 
In ilmple lanjEErace 10 tdu tan undtriCand 
rt. Very newest cars* aU WOrtcL 



I' 

I" 



FR££: Privilege tf cnntultlng 

ukumpbllo Gngineorr of Ainor* 
Icait Taqhnicnl Soclaty for on* 
rear wllhput tOft Jf you mall. 
C0uikOn Immadlatoir 



] 



Send NOW and w« wIU lufludo an EXTRA 

VBlLime fult al np^tc.date dlaaftlPS. 



AWthlCAH TlGHNICALi SGKit.ETT, 
l>»x.el Awd^ a EBlh Str, Xlept. AM 19. Oileattu. Ill, 

1 wduJ 4 Ulic io eee the new e-votumo rdllton 



of 



I will | 4 y Ehe fy-vr cents diFlivan eiijar£ee on I 
ehonno tP, 1 may relurti them eKuresa roll pot. If after 
I prefer to kecu thcrri. 1 Will keod yaU $X and p«y itie bi 
rate of onljr ay ■ mamh. until 424 . 1^0 la paid. PIeue 



ytfwr AViu 
ity, Put If I 
after lO flkya uep 
" balance at tbo 

. __ ^ FE IboliJd]* tTeo 

membership Hut Gittra Volumo 7 ^ 83 iWT your offer buove. 

Name 

AdOrteO, 

+ Atate. ii^b. .< + .., , 

Atiodh K>tt« attXtnfif ape. oceuptilnn. and name and addreaa of «df 
plqyer and that of ot Inwt ooy loiflinefla man sa rtfErenoe. 





MATHEMATICS 

IN ONE VOLUME 



TRIAL LESSON IN 

•DRAFTING 

More EDad Joba now In Drafiiiyt. Leam AT 
liOML In spard time lor at our Chic&ffo Sdbool), 
Send pc)at c^rd tor FREE TRIAL LESSON 
and ace how paay lo learn and a £o<xl Job. 

CHICAGO TECHNICAL COLLEGE 

Toth. B Ida,, lUE:,gSfhSt.^ CKlm ga, 111, 

Tile Whioto Fielcl of Practical 



Oobt B InH m rvTP VfilUfibte m at hCTPA 1 1 Ca ’ I nrruin ftt Ion 
ihan ony oih^^r book. JnRtant fona [imi imrn'iLliifl. 
jVe^tled in ovc-rj'- bn: 4 lrii>^. irade. or luifne work- 
Rbfip. KkatnSne f> dnyB FWp, Then pny (2 ptr 
rOT 3 monilis or return book and owe nothJniC- 



NEW! COMPLETE and 

Up - to • the Minute Book 

on HOUSE WIRING 

Covens, In rtt-taH. all [ihaNes nf PTnrtlcitl 

wlrlriR for huinea, ejirnKrj;. famn bulldlnjpF, 

ei4.-. Wmujn In tbn elmpleM lanitusKB^ st-- 
NTlbei iind in-UHlraieK fujMvs. rirc-ufl^. ewkiohEs, 
iiisl^llalioa plsnN.; atsn wlrine tUa trams:; ov-c-r 
2 nri iiiiiftinitlons; clnth binding; ii-SO poatv 
-ibsld. S-ilay motL-c^f'.tiaEh Eus.r*nlee, 



FREE 



Complele catiln^ of 



raellea f 

. . ..rraraC.LnB'; 

Commerrlal Art; J^hA<‘t Melkli 



bunks (fn PfllftirfiK; PferaraLLn 



JL DRAKE t CO.. 1ST N. Mlchlo*B AVs. Chlugi 



ARTISTS MAKE MONEY 

Find Dut your nb 3 llt.:i 7 « 3 ond namOp G£ 0 , Gcoupation ajud 
addrefla for I’ree VDDS.tionB .1 Art Test. 

Fad«ral Schoalt, InCf Bm.. Mtniipnpalfk, Mliiiit, 



HAWAIIAN Of SPANISH GUITAR 
cutl 3 T tearnod at ho»t 



Play ronKsalEncbatlnaisritlT', Boromean p^LTiert. modp>ni.^Uac-i«tortait 9 un 
rprii!-..|iMi. rf^sT I.F^a THAN 2c A DAVi WfHe MOVA' far tree dctallB. 

HAMAMN INSTITUTE, am N.2<tli PlacB. R-lt, MlliiflWliW. Wli, 



Print Your Own 

v€3ftit Si^iiCiterff Ads^fffMi *fc Jjw fata Rtjfei 

Outfit tree. MihrfV 

fte'-Vi-tF* iVtfiw'i.. ^- 37 . Meti ' 



iWPfidAWl. COftff, 



PROFIT PRINTINGJ^S^c^i 



Is Ybur Rupture 

HERE? 

Why delay proper pallia^ve tr&at- 
mcnt? I i y-ou suiter from rupture — and 
your doctor advises the use of a proper- 
fitting support— f^nti fm the facta 
about Our perfected truss invention 
^ihe Drooka Appliance for reducible 
rupture— with the AUTOMATIC 
AIR-CUSHION SUPPORT. Them- 
Gands boujtht by doctors lor tbem- 
selves and patien ts. 




Ssttfcirt Trfaf— Mada-l*-me**ar 8 , {nfftyidasl RtHnir for tn*fi, WOfuwa 
ur Low-priced, euiltnrf durable. No obiwixlaaa a.primn sr liiud 
pads; no mBtaf sirdk te ruet. Safe nnd coiofortBble. Helpe Nattir* Btt 
mnltfl. Not aald thraus^h ktor^— Iwwsro of ImlitntioDi . WdtO 
tw full iDfcnutSba ient In pS^in vn-y^}i 3 pGs 



BROOKS APPLIAWCE CO. 



PVftoti wrifi'njf pfeoae mentton Popidar Alec^tanica 










popular mechanics advertising section 
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When icfiting fo p?i?(JSS ntewtion Peputar Mechanics 
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POPULAR MECHANICS ADVERTISING SECTION 



PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model- 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer In the latest editions of the Rand-McNally Directory of Bankers 
and Bank-Recommended Attorneys, publjahed by Rand-McNally ft Co.> Chicago, IU.| 
The Bagg,ott & Sy^H Directory of Giurant«eii Attorneya, publiahed by Legial Dirfsrtory Corporotiofit 
Bo*tan. Mas*.; Amefican, Lawy^n Annual, CUvelancS, Ohio; Banker* Service Begal EHreclury, ptlbtisbed 
by Boiilccn Service Ca., Boiton, Mhnu.: E.yrc''B Lraw Liit, 4 Park Place, New YeitIc City;; Snaw-Chureh 
tKrectory Co. Lawyen List, publithed in New Vork City* and the Central Duarantee Co^, BaakEra 
and Lawyeru S30 Fifth Avenue, New York City, 



WATSO 

ffCGfSTEff£P 



M 17 O I IT M A M Vlctar Bulldfni, 724 Ninth Stmt, N. W- 

TEff£P PA rpNT LAWY^a WASHINGTON, D.C. 




jPATEKT 




INVENTORS 

PATENT YOUR IDEAS 

SEND Fan FREE BOOK 



HOW TO OBTAIN A PATENT 

Wrlttan bp a FortiMr M •m'lHt' of ihv Ejiamln- i 
' Ina C4rp* i[]9Z^£41 of tb* U.Sp PatHit Oaiva. '' 

If you want to profit hy reur idea* you «Hould 
taka Btapa to apply for a U. S, Patent at 
^ea. Your firat •tail' ia to this Frca Book, Thia 
ktaraitiniF inustratod book contains valutbla bifonvia- 
ttpn you ahould hive, it talTi you fully how to obtain a 
Mtant on yoisr Moa tn tb# quickut w^y. With this Free 
Book you, will alao raoeiva a '''Rooord of Invantion*' form oo 
which you oats caallj rotord your Id^a, Personal an-d Con^ 
fidonttal Sorvlca] TOUr- cao* will b« pmonally hafidlBif 
O^ly br Rtwittorad Pat«Ot Attomay W'ho ia alati a FoTincr 
Maznbojr of Ui« £uminintr Corpr of the LT. Patent Office. 
All commurtioatlons co»fid!eriti#l, ‘ 

UIL «ttini IIKUT hr FfltE PITCUT SOUK ad KECtliD OF IIVEimQlf Firm, 



CARL MILLER 

RECI$TERED PATENT ATTORNJEV 
FORMER MEMltf R EXAM1NWC CORPS U. S. PAItNT OFFICE 



PATENTS— TRADE MARKS 

Alt caiHia aubmittod given pi.^rMmnl nttc-nlkm 
Form **E&idfn£t of CoaeriJlson" triiA tnjfrwdsoiu 
for uje aiLit of Gorrrnmoni 

Atifrrnryi' F«a '' — FfiEEt 

LANCASTER, ALLWINE & ROMMEL 

Patent Law OJSicem m 

412 Bowen Bldg. Wmihlngton, D, C.Jj 



INVENTORS 






imir lintiiiti' Invention hn with. 
[>oaltlve siifepiitirla under patent Inwa, Hi'.w, 
low-cost proton re. rooTpl<?to ri^tftlls. free. 

AIVIERICAN PATENTS CORPORATION 

-frpptr 4-E WaUilHf ten, O. n. 



B 



Wool wotith Bldq-, 35th Floor. Dfrfit.ljaA, N«w Vork City 
MilLLER BUtLbIMC, Pepi.mA, Washlnston, tl, q, 

IM iniu' F>«* Bnk, ‘‘Hn t* Okliln a Palfnti" Bad 

" 4l lav4[>o«i" tvi-tM* 

NAMfi,.. 

ArmhJEdjj, H ^ . 




GEARS 

In St«k — ' [mmediite Deltvery 

Flaira. spce<j spreeteta. tlrnist 

nmiFUtiiiEH. ciflitiiiifl {-fttiiMtites. puJieys, eic. A 
rqiupL^te lluo rturic'l Jn our ("hlriiGn storU, 

('go nliu Elliot I' Dll s[K!r;'l:il ypiim of Any kind. 

iScndl U3 your hiLLCprliito uQd Im^uJrlns:. 
IrYr^fe for Catalog Nom JO 

CHICAGO GEAR WORKS 

w. JacMscti Wvdf ChicaCO, ILU 



INVENTORS 



Irt^ntipns Wanted 

P^ten^ or U npdtonted 



We Jbftve been aurcesaluliy BPUing luventionRt pat- 
ented nod unpHteoted^ etnco lOSf. Write li>r proid, 
aed ten ufl ^liit y^>u bkvo for sate. 

Chartered Tnstitute of American Inventors 

Dept* 4p BarHater Build Ing, WABhin^toHj C. 



who derive largaa^ 
profits laiow aatl lieed 
certo i&Hij tuple but v] tal 
fsetj before Applying for potenta. Our Iptiuk, Pittcnf-^fliiBe, 
ftivea thoi* fsetaj seat free. Tr&da Markst-^Cnpyrtabts. 
UCET t UCiL Eri. fS<S. OS ¥ Su H. W, S, WASHIWGTflN, P.C 

RUPTURED? 

Get Up*t0'Date Relief 

Notv you can laUKh at ChnfinF; log-atrnps und blndlnp; 
belts* yet do hard work fliiffly witli the nmuzing, 
tnofi<*rn CUitho. PogitivWy Euarnntced to hold, a eon- 
dition Eihuolute^ tiH^fjBSfiry for possible 1m]]rov€^ment or 
recovnry* IV ATE it- Pit OOF. Wear it in bnth! Roconi- 
memieu by doctors, Matle cspfir|,‘dlly fit pucil Indi- 
vidual case, yot (rosti^ KJo'liUto, Write for FREE KtU- 
papo BOOK! and liberal tHj-Diiy Trial Plan, tOKother 
with oiidorsoini’nts from fErnaioful patrons in your 
□ uL^hborhood. Ko ohUE^'ittion. Addeit!^^; 

CLUTKE SOWS Dspt. 31 BlnDmM*ld, Naw Jurtvy 



Earn Cash at Hame* 



Wt Mttf M. H. SIlTa tor fH»ptldAll rvllar 4?n»p 

Snaw-K^ng -niu^.tiKvoin^il Wi'. piAlFrlltl-it t>uy 

all J.'HI|ip.. Olf; i^REC tilnflUrC twwk Lrltn. if 
l^r, nhml, jHilLnlilp, i?it. IMK. Wrir« |j-^v. 

Urtitp?d Ca,, 3S4S Lin^colG A'*-. D^pt. Ill3. Clticava 

BUCH5TE;tN'3 PlBRE i.TMB 

b Hh'rJii hlhf; to yiiur 
StretiR, ruu}. litiUs liubt. t^oriy 
tyiEMHiStf 111111*1?^ \tit fifl de- 

O. BUCH9TE1N CO. 

Sand Icr Galatrt X**tr |;ll] 3 d M. , Si- , HiUef , Hn^. 





Protect 'Ybun Invention^ 1 










Delays arc dnugerons cnay too very 
eofltly. My netncDal G^rvli'^ AAnitros 
prompt acdoa strivt eoondence, and a 
talnlmuxa of eipeiufi. t quq(;esi tUftt you 
send me a modet or drawl bi;. or qtotrh 
^d d«6i^rl]7tlDD of your tsveotLon, smd 
eJi.OO. I mil maJie a 4 oarch mill report 



prompity aa to Its pUteaLahlllty sml gred | 
you a copy of tny <^l-i!uiee trooElet. Or. If * 
you prefer to rr±ii4 my booklet ?ret. mall I 
ilio Atiaebed CDupon at once. 1 will ako V 
aond my ■‘Record. Of JUvcotloU" form. I 
(Over da years esperumre aa a HE^Htortfl * 
ratent Aitontsy i 1 



L F. Randolph* 



3A3-D Victor Bfdft., 
WgahiaStoa* D»C* 
PleaH send lue at oodc, fm of oharES, your 73 
booklet and “ Heoord of laveotlou^' fonn* 



Siamc. 



(1 PERSOnaL COnFIOEnTIRL PHTEHT SERVICE- 



AUdresi, , 
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THE HEY TO 5ECBET WI5DOM 

"Like a boir from rhe heaiiiena, the vwidwat 
spoken and from the teverbetadohS 0*f irs 
iy[tAblc4, ciedtion of the 

LlniveTfi”“BO KUtee an olii^ old legend. 
Through the ages men have- sea rcKed m v*iti 
fer ihij loft Word, In it* thejf found 

keys lo n «rnfi TMiJam. They leamed Sow 
to Unlock the hidden pofjihilldes slumber- 
ing within everyone . , . suirdJng, unused 
power? that make for a greatxrlifc. 

This Stait^dBotfk-PREE 

A sealed book by the RosLcnicuns, ttwaU 
ibe pi an whereby vou may obtain ihii wealth 
of ktwwied K leading to the greatet >oya aoJ 
rewards of Foe free enpy wlrKcwt ob- 

liEatioTi, write otxtbe F.F.R, 

^7te BOEICBUCIAN5 

SanJoSB lAMOkC] CAUrOMIIA 
Not a nUiiitvi orgem.ti7lfffn 



In Vaur Spar^ Time At Htime 

LEARN MAKING CARTOONING 

By eaoy PictOTtr Ch>rt Method. Te9(Jif4 ortgi- 
fiatitv — Uie hla tottay. Former aiudneatfl 

inelMdfl pppatopfl cif ^Terrjf d Plmteft-'K ''-Out 
<>ur Vr'ay", '^Winitte Winide", eto. liob'i w<>t^ 
4*r whcibrr ynu havo talent— '111 nil mnnr. 
addrtjw It I OUT -VOW tor: F'HF:k E^umpta 

OtMirl. IQ tw4 y^iiiT Hbility, haJ H^n'iiitcjr uf «’upJt <jf fiwni 
■indoata -Baraint SSC.-fStHL pgr vg4h. J'JAtw ttaa aa^ 

THE LANDON SCHOOL 

1414 Hetlgnti PKT4, CWvrtand. D. 



ECHANICS-WELDERS 
- COLLISION MEN 








GOOD JOBS and 
Mighty GOOD PAY 



Do you want to 
of tht; fullowlinii 
Prncticitl Vork. 
ntteiitioik It wi 
check tile couri>e 
will receive full 
ohllgotion. Uut 



e?arn bi^ money? If so let iifl knraw which 
tradea you prefer, Ydu learn by doing, 
1''?;trcrt teachers, tuition. PeriHonnl 

II |>ay you to Investigate AT f)NCP, ,lUBt 
a yuii^tl like to take uud mall toihiy. You 
ln{uri]mtiou> absolutely without cost or 
doiiH delay. 



Chock tha Trade You^d Lika to Laarn 



Q Goitiplata Auto Me- 
dia nict (ineludlng O-te- 
mI> 

□ Airl-o ColliaiOrt 

□ Metal Finish mg 



□ Electric Arc and 
Acetylene Welding 

Q Spray Painting 

□ Body and Fender 
Bumping 



Afk ohoul; owr Aft*f fiffin** 



Name . 
Addrrsft 



Afcijl rrhoi'c ar owre to 



MICHIGAN 

TRADE SCHOOL 

375^ Woodward Ave. Detroit^ MiGhi 



Wyile fbr 

FPEE 

FOLDER 



Vnventotrs 





Answer your questions! 



PfA«fi«di Facff YdU Wiit Want to Know About 

n*f*P|yf>^ TRADEMARKS 
mi biw I 9 COPYRIGHTS 



O 7*/iese Cm Am Snow A Co, 
Free Books wiii save 
you TIME and MOMEY! 

Now one of America's oldest firms 
uf patent attorneys oilers you Im- 
port a at facts on how iq protect 
and commercialkc y uuridcas^ithu 
very facts which can saye you 
wasted hours and uimecessary esc^ 
pCRsc« These free books are based 
on 65 years' cKpcricnca and lelL 
you cxaaly what to do to protect 
yqnr iavenuon. 

Find Out RIGHT NOW 

Before eoing any further with 
your idea — he sure you arc on die 
"right track*'* Y'ou wdll t>c a hie to 
know itef&re spending more time 
and money the costs and proced'- 
urc m obtaining a patent* In the 
books you will find tlie plain an- 
swers to questionf that have long 
bothered iuveoiors* 

Confidential quick service 

Our years of eKpcrienCu id. hdp+ 
ing others should make you feel 
perfectly safe id dealing wi th this 
reputable firm. AIL inquicies arc 
answer cd im mediately and held ID 
itrictesE coafidence* Write today. 

TEAR OUT and Miil Coupon Todiy 






HQlif 







C. A. SNOW & CO. 

Registered Patent Attorneys Since IS7S 



1128 SNOW BUILDING, WASHINGTON. D. C. [ 

OVJilk-hV Ji! rU'HM' flCinl niv— vuMHJUL t'T.al «r nlUi;.:.iUtH‘— yUlir . 

liQOUs.. ■'SiUrtn;jl..i|[ : ou HuW Ki CvldiiHilH’-UjU^.n Vniir In- I 
i-ppiiiUBH^' r^i.iJ '^]low Wc ProtwL Vou.’" AJf^u Cfriillcjnlon of I 

liM.'i'iili.:^i1 trjL-rn. j 

Nam&. ....,, - I 

Slreel aatl Hfl . . j 

HIIJT lOWn.., SIBIE | 

, 

Hifintian Popular MEflmniCi 
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POFULAH MECHANICS ADVERTISING SECTION 





FREE BOOK {ivet detiiU! 



TRAINING 
CAN INCREASE 
YOUR EARNINGS 

.'QU 'S^’outd like to th* 

ability tQ become cm Artist, you 
Ciin leara to draw AT HOME in 
your own SPARE TIME. Study- 
Art at bume is actLisHy fun. 
The new knowlerltyc a.nd skill you 
tan Kain this practieivl way iinould 
equip you to tarn ffood money. 
Later you can start out "on your 
OWn"-^antl be your "own tK)53+’" 

COMMERCIAL ART 

• DESIGNING • CARTOONING 

AtUtt ONE Practical Course 

Maybe you have never studied Art before— 
perhaps you have always wanted to — if so, it 
1$ not too late to start now, Washington School 
of Art has been establisited 23 years. Our in- 
tensive cottrse of training includes all the 
important branches of Commercial Art. Our 
plan is fascitiatiti^, pleasant^ and can be made 
profitable. We invite you to ivrite for full details. 

TWO ARTISTS’ OUTFITS 

Included in the W. S. A. Course 

CTpon «nrDl]rnmt Will Tef^iV* t]]0 

firat Comjlijm-ia] ArtinrA Ouu^t which 
InDludcE everyth Lhff hW3«l ItJ Uit 
C4KI]TW4>, IvJUi-F on. t, hLurv a^lvAtii^Ht *vi 
Alt Art iruilrHala vrltj ^ 

Use cmiw>n It yon 

liw detoia tst/ tetum tnaii. 



WASHINGTON SCHOOL Or ART 
StudlG m2E» lUS^lSth Street, N. W. 
W^thinctoni D, C. 

I am ifFtcreNted. Fleaw mall a F^EXS ainy of your Book. 
"Art for PkiBure and Proflt" 



■ J?wn« 




aE'?- ~ - ■ 


B Address 






B ciu 









FRti USSOK 

HomeArt Crafts ' 



Good Money for Spare Time 

A new e&oy way. Art novel tiei Id t>Jf demmcT. 
Oct frne leoann «nd qulcklj' ifiBfn lo ilCrorate 
Olfte. Biidiiic Prizes. Toyit, etc. No Mi>^rtcfleo 
bCCCsilary. AlmmL anynnfl es.d AUCT7e€d WLtb 
Dimple '^S^tep" meihnd, and you cnni ds 
yuil Ibbth. Evan'llrliDir forDl^hed In- 
cludlnK NoveltICD for you to dtwo- 
Tftte aod liomefmittr'ji Outm. 

NO CANVASSING 

| 3 t Ji.t h«s]F ud nkk| bb 
■ « ridt 
‘UM'PtHi 

. . .._ LAC2)£I0'N' 

FK£lv, Ab^uedy hi-i4 ccet 
I* p*v. LctwEi u iFvf. Op^ittii 
In 'Enrr Writa gu^L 

riftE&IPE JNDUfTRlEf 
D*ph Adrian. M l*h. 




iH-Mi J' M twsiF ud n 
tW » plMrc tijM . 

HrllA hr bd*- JDiu 

,nd. FIR^ EJi 



Industry Needs 

MECHANICAL ENGINEERS 



Bljg cpportunlU A for ireu witli EnidueRrlnjr traJnlu^. I’m- 
Tuuto yourself hy prepwluc for Joha ag Enjcfueer. 
loi^ndeDl, MagicrMecb., Fnrtory Ede.. Cblet Drortatm^, 
Ocn I rdrcimui. You TTifM'lTiMilflul] y ^Tiiploypd uipn ilon't 
nnvo bo cbiDKO nets' to tiln proniDtiDn. but do Dnve to 
Bet ready for JIdIm nhcad. Wrlto for DiHlitHl for ure- 

pkriaB' Inr 'ttlls VtH'.'tiviDa profmiHHi. N« Oiiiirraaitlaa. I 

Anwriwi SchthoL Dipt. M54£, Dnsel at SBth, Cbluga 




SUCCEED IN LANDSCAPING 

jififiii ffir FfH-Jl-; on T!ind"caf>t^ tr^Tnliie. Siudy ■.'L 

horn^f. vgrri wlill-b. Iram litpr. E'rnhUiE^tc' can'^r mirn. vro- 
likt'n. lltIO rnStlaUvt i'l‘7\-anj i^1 . ^rilc to- 

Diiy, fflvc h(^e. ofruTiftlitin. 

AMERICAN Landscape school 

CiQIB Sriftd AtO. Oil Moinci 



li. 







At in Bpsr* time. Xlany overcomp 

' 'sLajro-friBht." naln flel F*eonfldence and In- 
CamJiiK ™wer. tIUDeaay way. WrttO 
fur firttobooklot, 

deTiilt'llA ll'iJrilyfindrequlrcmente. 

Wortfi. Amiran Boot, twt 

3*04 BWfcnH anA^o., ChfciBD, lUaiiki 

AUDEIS Carpenters 
and Builders Guides 

4 vols .$6 

■••Mb l>*ei ^ lntarHBitbH 




Inttd* Trade Infemuttoti Qni 



fof 

BiuIiPfj . 

bI] Wa«d vaflb.vTV. Th*ifl 
OmkW cJh tba abrwWut 
lAWoiAdiDt tli 4 t wih^ 
ihrliMM arw ( 4 *iJL 

tkklqt^puL •Ubk. ii^ 

IMWy tiVlu pucEHtuu. Ab. 
nay niMLitpuTw dduih fcf 

iIimIebIu A 
OKYhil diiy ScliKt BD[f 
GvKkiMW«H*f'M LbinMlM 
WrafcsTj CirpeatEfi jrnrrr-- 
Wkiii in uhu -tJtcM Oh^b 
M a ilp|j>iptv IspEid t4 Euhr 
WoA. IMtn Wwk U|ij Pit 
inr Fi^. To pt-t tfak 
koeo fw Toimvlf. lYruilT im 
ia «Bd IpJlH tka F^i c QlJ, 
POH bats*. 



Row to TIH dn it««1 tOiian— H hJw to file and u| 

How to baUd furbitufv— lloiF to uh o 
jcnitF* tmi-— How to luo Uip chalk lin^— How to uh 
mJAu fcnirl PCfllna-^IIovr knlLJcu JOUkift~~C^^rpcDEfirv 
Hrilbmfl'tia— -iiatviitg: m ana oral unh prableoia— 
tamBtuojB otcooittlt oI f.uq.Ea<m-^lIow to airdiri' 
ud buIb— 'J lowto frame Iidub«i pLod rooia— How to 
««tiEDae.a eoits — 'Row to build bouwtSt bama. ta- 
rwi, bunraJowa, ■to. — llow to toiid and dia.w 

DtllH— Drawiq^ hp ipMlfiniOtKHiB Qow lO BK- 

••T*lw^Iiow to ■!■• oettibcB la» l3 *nd 17 ou tb* 

Kopun^now to fahild hoiaEe and ■cfjTolda — 
uylllbu — II dw to build — -How to pqt on 

iQUrior IrLm— Howto banc doof^-Uow to loU^ 
lar Uoor*~<^How to (Mist. 
iiiaaBaaaoBBBBBBiainiaaiiiaBniiviimnB^gafanBawaBaBrBBBBBWB 
THEO, AV0EL A €Qp, *IW.23rd St, Hww York City 

Mill Ao^ r-a^ buMin Gvidaf . t wby On T (kjV haa triU. H 0.*+ 

I ^ ncbOjU bi t pml Jt l^eteRr miD H iB paid. QtbuwJa* i vB tHm LIhdu 

ICB nUicitbka ufllHB 1 in BataSBiL 




UAw... 

OwOBtlaB. 



■ahtWKW... 



WMt 



Tfhtrtt writiTTg x>haae sAentitm Fopidar Meehonice 



POPULAR MECHANICS ADVERTISING SECTION 



33A 




NEW INVENTIONS . q ^ 

from )iog« IflA) ^ 

"nXESIGNED for student and craftsman^ 
a combination tool witK numerous 

uses has been pat- 
ented, It may be 
employed as angle 
and arc bisector, 
rafter square^ 
compound divider, 
c o mbinalion 
s q u a r e» depth 
gauge, tee bevel, 
tee square, center- 
ing tool, marking gauge, bevel protractor 
or protractor square, rule or a tool for lay- 
ing out or drawing any number sided fig- 
ures or objects. The tool is for students, 
draftsmen, architects, carpenters, cabinet- 
makers, sheet ^metal workers, steel work^- 
ers, tool and die makers and others. 

TT ANDY for the small home or apart - 
^ ment is a newly patented washboard 
designed for use in 
sinks. The board 
has a rubbing 
plate mounted be- 
tween two legs 
which extend into 
the sink. The 
frame is shaped so 
that metal arms 
grip the edge of 

sink to hold the board steady while it is in 
use* The board is particularly useful for 
small washings. 

A COMBINED ceiling light, radio rc- 
ceiver and loudspeaker, which is hung 
like an electric lighting fixture, has been 
patented* The purpose of the ceiling 
memntod radio is to conserve room space 
and eliminate chance of damage* Tuning is 
accomplished by long^^ telescoping shafts 
with knobs on the end. The shafts hang so 
that all a listener need do is raise his hand 
from his chair to tune the receiver. 




CGue to the fact that many of the devices 
described in this department are still in 
the patent office stage and are not on the 
market, Popular Mechanics Magazine can- 
not undertake to supply further informa- 
tion regarding them* 



LeeiMt 




Good-Pay Jobs 



IN AFEW¥fEEK$ 



ArO AvailabfO ! Trained men earn top wagea in 
itieiK fancEnadnjE wdl-imying tradea. This ia not a conrsnioDd- 
pTure Rchof^l — no buckn — no le-^nnn. Dqn't !nok for a jul?- — ■ 

TiiAlN FOit IT. Read below how a MoSw'tierjy-triiincd 
rrpnn made 

LEARH EASiLY^ QUiCKLY: 

• AUTO MECHANICS 

# AVIATION MECHANICS 

• DIESEL MECHANICS 

Collision Repair (Complete) 

Body and Fender Repair 
Auto Painting 

• WELDING— Arc and Gas 

You Get AciuBi Shop Training 

Work DU r«fll ^uipment ^Lth r^l tools* In a few woekayou 
should be by setuai workc to bold down a Oood Pay Job. 

ISOi E. tCth St., O. Dcnr Mftc~l tmne- 

tliately J^avUitr Bchool | w«ciC to *Ark tor 
Hotora and am now located la Qevfsltfid 




wheT&lhgld 

e&re d 1 Eba ni»t tHwni 
fiKm C»>ttald4f iMC 



.IhavelwflnfiblatdtBka 

BJoclrlat Jabk. 1 thin^ f 
Dtd UtfvTlvdKe cinniEV to 

— Hbbwt TwJd 



LEARN NOW^RAY LATER 1 

We will srive yon complete rnfonnation os how to (ret your 
traininff now and pay for it Liter out of your eamir^a. 
jFjPgy Write today for Rie Free Rook- Get the facta about 
“ — " jolra; and low Toilion OAerw. MaiLlttE the coupon 

dn^ea NOT nbligs tc y 1 1 nbli ga tc 4 M E to telt VO U how' you can. 
train for Big n.Iuoey io a lew- fibort weeks. Address Dept. 10-12. 

MeSWEENY SCHOOLS 

DETROIT, MICH, and KANSAS CITY^ MO. 

, WHte Our S^baat Naarvmt You 

In Big New 
Me Sweeny 
Buildings 

The finiist of their 
ki^d^ Every mod- 
ern facility for thor- 
ough inairuciticina. KANSAS CITY 



MeSWEENY TRADE SCHOOL 

10-11^ Detroit* Mich,* or Kansas City, |Ha* 

W'ithoqc Coat oTobtis^uoaoiid me your biif h'REE Boi^k, 

f dm inieresied 

in iho course oh 





I 

I NaiitB_ 
I Street 
■ T<wn_ 



Stat^Q:. 



Age 
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you're rhEii: mnn, berets something that will 
^ interest you. 

Not a magic fornmla^ — not a get^rlch-iiuick 
ficheme — but something more subsranEialjniorepracticiijH 

Of course, you need something more than Just the 
desire to l>e an accoiiintanti You've jrot to pay the price 
— be wtEImg tq study earnestly, thorough! 

StiJI, Wouldn't it be Worth your while to sacrifice some 
cif your Leisure in favor of interesting home study — over 
a Comparatively brief period in your life? Always pro- 
vided that the rewards were good — a salary of S2,000 
to S10,000? 

An accountant's duties are interesting, varied and of 
real Wortll to his crnjiluycrs^ He has flariiUn^! 

Do you feel that such things aren^t for you? 
don^t be too sure- Very possibly they be! 

^Vhv not, like so many before you,^ investigate 
LaSalfe^s modern Problem Method of training for an 
nccou n ta ncy posi c ion ? 

just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with hb aid, you studied 
accounting principles and solved problems day by day 
— easy ones at first — then the more difficult ones, f f you 
could do this— “and if you could turn to him for advice 
as the problems bccitnc complcx’-^soun you'd master 
them all. 

That's the training you follow in principle under the 
LaSalle Problem ^^Icthod. 



You cover accountancy from the basic Elements 
right up to Accountancy Systems. Later, you choose 
from twelve f 'ost-gfad ua te electives, induding C. P, A. 
coaching. 

As you go alongj, ^wu absorb the principles of .Audit- 
ing, Cost Accounting, lousiness Law Organ i2at inn, 
Management and Eh nance. 

Your progress is as s|»ecdy as you care to make tt— 
depending on your own eagerness to learn and the time 
you spend in study. 

hVill recognition come ? The only answer^ as you know^ 
is that success thrs come to the man who is rt-ally 
It's possible your employers will notice your 
improvement in a very few weeks or months, indeed^ 
many LaSalle graduates have paid for their training — 
with increased earnings — before they have completed iti 
For accountanES, who are trained in orgam^ation and 
management^ are the executives of the future. 

Wri+e For This Free Book 

For VOUr owm good, don't pxit off in vt;stIg.ition of rti? 
the facts. Write for our free 4S-page book, ".Accoun- 
tancy , The Profession That Pays." It'li prove that 
accountancy offers briHiant futures to those who aren't 
afraid of serious iiomc study. Send us the coupon 

Over T'dSO Certified 
public AccDuntants among 
LaS-all« alumni 



lASAUE EXTENSdOM UNIVERSITY, DftpM 264- HR. Chichi qo. Ill, 

1 wan t to be an accoaint m r. Sent] me. wi thout costqr pbligation. f he 4fi- page botak^ " Accua n ca ncy , 
The J^rofpisicjri Thar Pavs/" and full rnrurmat^on al>nut ycttir accouniancy training proyraiti. 



ArfWJJr.r-- 





PojifroN. 



Cily 

iasalle' eYt ensTon 

A CORRESPONDENCE INSTITUTION 




W’A fin. Ti'T^rrf'mF fif iuivrrtitif^nt itlcttsc yflcitfron PffpjtJar 
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Adv«Tti5Qrnants^ in tliiE Eection, 35 cents per wori!^ each insertion, minimum 10 words, payable in ndvanca 
To be inserted Under prajiter 'Clsissiflcation In January isaue^ copy should be in our oAioe NaVeknber £th 

" January issue on saTe December tst 
Papular Mcc hanks Magazine, ^00 East Ontario Street, Chicaca^ IlUnbia 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money* 



Mr, f , W. Joknsvn, 

Poputfij- Mtxhumcs Mneoiint, 

E. Ontario Strett, Chicago^ tHinois. 



£>eer Sir: 7"Ar*e yeorZ / pt&ftd O fUiOili! "firrf” itt yovr 
fied Sitrtioftr tv^ry three mout/ia, for a imalt cost af S3.SS. At that 
t.'me / employed, «OrnTOf 0 good ift/rtrv. Today* through ths 

rttuifs of thif littlo **ad,** i om in buaiueff fot mycei/, e^rrlpioyiirtf 
three peapie, doafcied my jaiory* onrf houe a staob of electrical 
goods. Valued at approximately S&.OOO.OO and att paid fof- Ont of 
the order* that / reeeiued last month through my *^ad** rn Pppulor 
Mechanics Magazine totaled S22S.OO and came alt the way from 
CEBU, PhiiippiTi* lelandi. Vvur maf0£j'u4 O'Ortainly gets around, 
/vh, j . 1 1 Very truly ycure* 

liS'lnSSl offlci) MOTIOIf PICTURE EXHIRITORS 



10AA CLASSIFIED 1AAA OPPORTUNITIES 
XUUVJ ADVERTISEMENTS iUUU FOR YOU 



Al-TOMOPlLta 



AUTO TRAILERS 



AUTOMOBILE McCtianjCi< whfl want own 
baslnp« Or earn Hoed eKfra money WTlte 
fully for samulea and dtUUs of niatienally 
dbstrJbutGd self Loddns Trlules Piston 
Rines. Thev elitninut« re-borliiB.^ Ouaran- 
tcefl life of ear, FrarchL&cs vnaiabl*^. Some 
terrllertc$ open. Trlplen. StllSl Sotilh UuLoo, 

De pt. P. C hicago. , 

Ml DO ET^’CaTTS, paru. plans. Catalog 

^IJC. tlarby Midget Cars , WOodStPClt, HI- 

MIDOET nacloft book', facta for fans* 
buLldera, drivers; trflelc Skea, TegiilattOns: 
pictures, spectflcotfotiii, vflrklng drawliiBsi. 
tl 00 postpaid. SI. 15 C.O.D, Rai' Kans, 
Dtparlmeut 32, MadHaduvilk. Cincinnati, 

Ohio, 

NAVY Aviator heltnCtS, Cfllf leather, 
chamois lined, fur interlined. v|^ warm, 
large skes only, $2. 95. Air rmtisport. 

Gard en C ity. N. Y. , 

PHOTOGHAPHa, Finest fonrian. dnmes- 
tic automobiles. Handbooit, mo. Automo’. 

biles. Box .S^4, gai nt Cloud, Minnesota- 

EKOiNES, Propeller? . far h|l-^, fnVdgtt 
cars, CltCulats dime, fitarms. 1119 Broud- 

way, Asheville, N. C, _ 

RACE Car. Milier Elghl. Wiiuier In- 
dlanetpotls mile race. Raced this year, 
H. Kohler t. Cbarlca, TIllnoLs, 



MIDQET Race CftW. Uitdget uiotoroyclcs, 
metorficooters, bAndboOik cnlaloa. parLs-. 
plans, mctors. fiO tllustfations. coln. 
Midwest. Midget Motors. BOk 1959. Clncago. 

ANTI-FTlllEXtl! * Mis your own. ■Ganon 
costs lOc. Harmless, mm-'inflaminable, 
non-"Ccirr<j!iive, FOTmnla (1,00. Montoc- 

Methods, St. Paul, Minn. _ 

DOUBLE Any car mlleAge pcrionnaiVelt 
the nusy way. Big money icrviclnff. One 
dollar brings auinllng. simple. esClusivC 
guaraiUccd method. Edgar Eoimea, ^50 

Acgm a, Denver, CC I OF&d C. 

R d£ R M*g. Co.. Anderson, Indiana, 
Rheinj cars and midae ts- Catalogue tS 5c, 
Isas IGNITION auTMirchargeF. J3iuick 
Starting, vret or cold. Mileaee. pep. iwuct, 
kss carbon. t\.iy E. G. Salea CD., 331, 
Broadway. New Y ork. 

FORD v- 0 ’a, 1934-1038; gasoline saying 
device. (1, tValert Co., 3439 No. lOth St., 
Milwa ukee. 'Wl.'^consln_^ 

MTDGETSI Catalos — plan book. Ibc. List 
JM used mptorsH mLofcb. parta, 2Qc. De« 
talla free. Sblpps MIdgvU;, Box Q43^H, 
ZaneivUle. Ohio. 



BUILD The famoiw, low-cost Jim Dandy 
Cabin Trailer. Complete plans and In- 
st njcticm.i SOc. Flaii.^ to buLld the beauti- 
ful, streamlined Jim Dandy Cabtn, Cruiser, 
SLEW. TrAiler Builders. Manual and eata- 
log of trailer parts, supplies and ectuJpment 
— over lea interesting, liiustrateei pages. 
Order today. Sa Lisf notion truaranteed. 
Trailer Supply Co., 411-A Jackson St„ 

Wa uaai [, tyis co nsl rij 

NEW Lightweight B,troamltned 2 rooni 
house trail pr w'ltn. lUd latest refinements 
only (170; details free. Nieklin Mfs.. Box 
491, NewburBti, New York. 



ALTO SUPPLIES .AND Ei^UtPMtST 



FREE 19HS l^'holeskle barcaln catalase 
auto supplEcs, equipment, tools, ierfe, 
HS9 Bedford A xe.. &r pQkljin,_N.^ . 

PLATING GuETlts for^to pArLa. Con- 
nect to A battery. No tanks used. Free 
particulars and proofs. GunmctAl Co., 

Ave. J . Dec atur. HI. 

REEILVER Auto headlight redectors. 
RtX Kit Complete, one gallon allvcr aolu- 
Tsoh, buffing wheela, and compounds $8.dP. 
Rex Plating Ch., Bedfo rd . Penna. 

SAVE Hhin Quarantced rrcondlttoncd 
truck and auto parts. All parts — all mod- 
els. makes. Catalog free. General Auto. 
70&8-‘AA Cot l4t rovCjjChteago. 

LuBrituBE, Ntiw amflxlng vacuuTn 
windshield wiper lubrlCAnt 2!>c ic^otnl U.^, 
483 24th s treet. Oakland. CalifOF n I g^__ 

A HOLE in yotir casing? If bo w^eite 

Minor Tire S li op. Brookncl d , M Us outi , 

CLEAN Spark pluFS with S3 sand blast 
maDhine. Marvelous, Bax 40, Napervillr. 
Ill 



mEXPENpive Gufttanierd protective 
puncture seal. Airlock Laboralofy, H60 
Hollywood, ChScago, 



MOTOR CYCLES, BICYf LEH, MOTOR 
SCOOTERS AND 3UPPLJES 



BUILD Your Own. motor scooter. tVe fur- 
Itish pArtS, Literature, dime. Drawings 
free. Comet Cycle Company, Box 3032. 
Mftd J 5 . 0 n._W isc^^ 

MOTORCYClj: Bargaing, lowest prices, 
bargain sheets lor stAmp. Motorevcle accaa- 
aorley. Rochester Harley Davidaon Corp,,, 
129 W. Main SI., Rochester* N. Y. 



FRONT Drive Carycyde for pleasure and 
service. CacycyclH Co.. E7M Otorgii Kt,. 

ctiica go. III. 

MOTO-&COOT Uenjonstratorx. IQ 123S 
models. Excellent condition. A wonderful 
huy for Interested party to enter rentat 
biiKlTiet;!;. Sold -wparately. Moto-Serjot 

^fj£. Co ,.205 S. Weilern. Chicago. _ 

SPORT Windshield for Hurleys or In- 
dians t2.95. Nieklin Mfg., Bek 491, NCW- 

^Uf ah. New York . 

fS’fc'MD iLc In atampa for lllustralfid bul- 
letin of cut-rate motorcycle supplies, new 
and used parts. AoCharized Harley dis- 
tributors, Tulsa Motor £s Cycle Co.. AIT E. 

Efi C l. Tulsa. Oklahama. 

Alloy Plsiqn.s— Hartey. fuillan. Hen- 
ifcrsdn. EXCeLqior. Cleveland. New and used 

f ^Arts for lees. Cylinder Btindlng, Cata- 
ogua and winga pin ibe. Ballak. 11 IE 

Oil cs-tnut. St. Louts, M o. 

IN$^IDE Dealer prices. Overstocked. AU 
models, Indians and Harleys. Rebuilt, 
guaranteed. Dime brings latest list. Cran- 

dall- Hicks. Boston, Mass. 

REBUltiT Motorcycles, all makes, new 
Hud used Harley-DavIdsoEi parts. Bead IPc 
lor bulletin. Western Harley-Daildacm 
Distributors. Hi 4 E. 15, Kansas City. Mo. _ 
rTCOMDITJONED MciiorcyelcE. Mew— 
used parts for all mates. Anthorised Hati 
ley-DaridsOn dealer. Whitman MOtoreycl* 

it a imply ce.. *05-9 Southwesl B|vd.. Kao- 
SAS City. MQ. 

I 0 O For Illustrated used moEor-i 
eve] a catalog. BArgAins. Largest Etook 
Echuibo IhdLen parts and motoroycles. 
Ibdiftti M&r.orc¥cle Sales. Kansas Olty. Mo- 



AVIATION 



PROPFT-T-EPS For slert.i. airplanes. Cot- 
a log 5c. Banks Propellera. Love Field. Dal- 

^Sj__Tpxas> 

AVIATlGN—TralTl for apprenticeship, 
median I C. pilot. meteoraEoglFit — Qoed fu- 
ture. Wnte. im mediatel)'. enclosing stamp. 
Wayne County Airport. Box 857, Dept. E-2. 
De troit. Michigan. ^ 

PROFELI.ERS — All types, indudina l«l- 
e?t threa blade airliners. Amedoati PlrA 
Spec Lai £12. SO down. UllJ verbal AJecrafL 
Ft. Wurth . Tesas. 

100 airplanes' (40 Up. Tetma, MO- 
tPra. orackupg. EAlvage. Complete cata- 
logue 35c. Used Aircraft wireetary. Athena. 
Ohio. 



36A 



POPULAR MECHANICS ADVERTISING SECTION 



OUT rntu avJttlitm — Alrlliie ptlct? get up 
lo 3tuQ a. mofith; mci;tiaEiJC&. t2Wl a-ern- 
nautical eiminEETE, ttM. PfCWire new at 
this aovermntJit auprovfd schtm). Wrilc- 
Jur comptet* liirormaUop. Linealn Alr- 
pJUrtt & Fli-Mns Schwl. 2flP4 Aircraft BldB, , 

L]jne*lrt. Nebfasfert 

PKOPEIXERS Fur ^rplan-ca, SJedS. AIm 
icealed bJuepfinii. Caialdn rtsme. Loren- 

aftji PrapeSJ,e.r9- Nllei, Hich-nan. 

AEHQSLED MotorE. SO horirpoyi'iT, ftJr- 
nsoled. Dew, weiiht 285. <5-^; efh i-£id valTiia. 
Price 875. Propcllicrs SIO. ASKsnn Aircratt, 

Lavyrene g , Kansas. 

GET into'avtauon by the tracispoirl ll- 

feiiSf ni(i>t.hod. which tabes the rfrudJtery 
out of dttJCly. Per better pilotsf Rhd better 
medianica. Write for circular. Thompson 
AflatJCin Publishers, 8J18 tVoodward Avc., 

_^trD^ . Mich. 

MY E*penence aa a wina -walker amd a 
parachute JumpeT with Roacce Tiirper and 
others. How 1 learned to flv vithcnit mcn- 
e?. Learn jngt h(j^u I walltcd the winipir 
jumped parachutes, chanKcd frOFn plane 
to plane In mid dir. from racing aiitnmn- 
bllc to plaiic, diving u lOO ft. 3n water 
from A fl-j'lng plane. . The swing Ct d^ath 
and mao; other death de faring AtuiiiS-. aVio 
my expcripiicE in motlng pictures., Send 
tl.OO for my big little book.. Art. StPrnea, 

Box 321. Calumet City, Illinois. 

PfLtST&r QntsSyatem cover! «« aircraft, 
engines. nftvijr«ttlon, nieteoroloiry. new 
civil air retrul fttlons, wjth questions and 
Bn.>iwer» — only g^.ba-. QuLs j^ystem, 14?5 

Flo wer St, , Glepdalsj ■CahjL 

LEARN To' liy. p'rijctlefl,!, niuatrated 
rQiirse. fl. Aircraft Dirrelory, Athens, 

QhJo^ _ 

AIRPLANE Or engine merhftftiCft Ucuhfl* 
questions with answers Si -25. noth si nib 
postpaid. . Meyer Enelneerlng, Bos-a, 

Heropstead. W V. 

GRADUATE Airplane mcdiaillC. Tcfl 
weeks. il.dD -week. Oraduaics with Icnd^ 
ing edncerttK, Free catAlog, United Air 
Echpp], El gin, 1 11. 

AVIATION Needs men, Pitots, mechan- 
ics. draftsmen, sheet metal, positions open. 
Learn now. Free cataloe. CalLlornLa Fly- 
era School of Aviation. Dent, PMC- 12. Los 
ApKcles Airport, Ingle wood. Calif ornlB, _ 

AERODRIVE — Hlspn^d sled. ConstruP- 
lional bi-uDprlnt 25c. Ostcrgaard Aircraft, 
T Jiitmlns. C hicftBO. 

’■SECRETS Of Aviation Success.'' dime. 
Meyer, Box 9. Hcnj-pstcad , N. 

A. C. GENES ATDBE 



FRACTICAL ChanUL'js for automobile 
peneratoTfl. ^ep pur advertlaempnt at bot- 
tom of page 141A, A-gtopower. 



P.ATTEIirES, CPSESATOltU. ETC, 



EDISON Lifetime storage bactenes for ^ 
light and power. ElSmlaateu ncid tmltery i 
duteaaea. Long guarantee. All tindfli pe- 
huilt generating plants, motors, and InLs-^ 
cSlianeaiia articl-Ba at bargain prices. Free 
interesting literature, 'T. Hfiwley Smith 
Co.. Croton Falla. N. Y. 



WHOLK3ALE Prices automobile air i 
cooled geitaratora for oara and trucks. New 
and rebuilt. Wilt Electrical Co., 'JB25 So. ! 
Raclnc Ave., ChlcfttsQ. ' 

HCltSE OEuoUnt engine with mag- 
neta, JLke new, £85.80. IStlD watt, IIU volL | 
alternating generator $23,50 & tllownlT, ] 

direct. frDa speed I5S.D0, Electrical Stniiiu-s, 
18S5 MllWflUkW.jChaeago. 

EDISON Storage batteries for Hunt- ' 
power systems, rfon-acid. OdorlesB. fif- 
teen year life. Five year unconditional 
guarantee. Bargains In complete lighting 
systems. Low price*. Free illustrated lit- | 
tTAture. "See-Jas"’ Battery Ca.. 82 Scer- 
3tng ,*.T e.. Yonkerfi, N. Y, 

PLATIKO Genfirators and Cnnlor gerter- I 
ator scLs. Write for irLformatlon Hobart's 
new line clectrO- plating eqUl].>fnent, Pay- 
merits 1-o-w as $l2.it0 monthly. Quality ma- 
chlneSf quick delivery gtiaranfecd. Hobart 
Br os. , Boy M-t 282, Troy, Ohio. 

RE~DuiLb Old auto, farm liKht. bat- 
teries, Send 2HC for complete course and 
catalog. Tools, molds, etc. Home Occupa- 
tions, &t, Paul. Mmn- 



AIR CONDITIONING 



INST .all Yonr air condition, system; no 
experience needed. Home Condi im^-Cr 
office, shop Coliditioner S3S. Ftcn 
details. Nieklin Mla„k Bcnr 401. Newburgh, 
New York, 



ELKCt B 1C AL SLIFPLIES— EQ U1 FML.NT 

ULTRA Violet — Infra red. Dual ray 
health lamU'. Two separate units in WIC. 
Promotes sun tan — vitamin “D”. Anta- 
matlc control. AC-DC current. $3.M post- 
paid. Detail*- Beyer Mlg. Cii., 4.51S-P 
cotlflge Grqve^ Chscago. 

ELECTRtc Pen', Lmgra.vc.t_all metali, SfJc , 
prepaid 
N. Y 



SPLIT Phaae 1/3 h.p. motor. Guaran- 
teed two years- Double drive shaft. BoUt- 
In .starting .R-wltch. New departure bait 
bearings. EvOl-v part Id, CXtrft Strong, 
110-120 volt. flO cycle ac., n50 rpm. Only 
*e.&5 plus C5e pJMtcfw, Address Dept, 

DU 1 3, S ear s- Ro o'b o ck. Chicago. 

MOTORS For ^fs. iriicka. marine, in- 
dun trial. All years and mptlels. Factory 
Manj' bargalDS. If^Yec booklet. 



Hudson Bros., East S-jracuaftiilj nrlcea, a. 

Cl Eoqtia Motor EjtchanigeH ■ 55-57 River 3L. 
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ELECTRICAL Arc 
Afnke powerful searchlight — melt glass, 
copper, iron — generate atmtan rays, doaena 
OtntfK Complete with po-wer reducer, gog- 
gles, tar bons. insi ructions. 110- volt. POSt^ 
paid SI Eleetrlcal Salvage Co.. BoiC 
524-PI 3C, Lincoln. Ncbr. 

ELECTRICAL Expurlmenter supplies, 
magnet wire, insula ling mwterialH. etc. 
^nd lot for complete catalog. AutOpOWer, 

410 9o Hnyne Ay&ilu e, Chicago. 

' "WIN'DCHARaER Plan. lUc— Propel] cr., 
$1.25 postpaid, Beacon Mfg.. Benedict,'-, 

N^DflJt_ 

■■ ELECTiiO-SfrRiBE; Electric iwncll 
writes, engrave-t ail metab- SMIO uostDaid. 
petallG. Beyer Mfg, Co.. 4515-K Chttneii! 
Qrave, C hicago- 

REWINDING Electric molor.S,i Plagrams. 
Rfcetchcfl. tabtcfi, etc., f&r rewinding series 
motors, repulsion motors, repnlslon-induc- 
tion motors. Epllt-phttso motorfi. a-C mo- 
tors. D-C trtOtorfi, 3- phase motors, genera- 
tors. etc. Technlcai builetln Si od. Read- 
ers Service. iftOD -40_ No rth Clark, Chicago-. 

R’eAbing Aids, rochargea'bte bait^rries. 
Complete line, bargains. On approval, 
Dynamic Ear. 283 N. E. Tfi St., Miami. Fla. 

ELECTRIC fencing 

FENCE Controller easily converted, from 
Ford T coll. No entca ecyta. comnlefe 
plans 35c. LeJny MAnufAcULring. &4" LeJay- 
Building. Mlnni^apolU.. Minn. 

WELtUhTf AND SOLDERING 

REBUILT a C. d.C. Arc welders, all sizes; 
engine governora. idlers. Terms. Low 
prices. Guaranteed. Service Co., 3732 
Ce [taj Ave., C l eveland- Ohio. 

DRMb.MSTHAl'OUB. Electric nrC weld- 
ers. Monoy-Savlae prices. Used by the- 
govern rru'mt. Trial ftbd tci'm.s guaranteed, 
Koban tvekters. M-1283, Troy . Ohio. , 

7S-2IJI3 ampere Arc welders from DodftO 
generator^. Complete plaua 35r UW other 
generator chaitgea. LeJkV ManufuCturlivg, 
347 LtfJa y Building. M liacieftixil t*. At lTin. 

AITOLLO 110 Volt electric briizljig torch. 
Produces 3 Inch fiamc similar to acetylene. 
WekLq. braces, solders all mclala including 
alLuuLnum. Works On ordinary house cur- 
rent. Complete $13.50, Atwllo Manufac- 
1 urine Compan-y, 834 Unipti, Mempins, 
Trnne.'!Me._^ ^ 

AMAZING Bo-ldcrlm; flu« readily tins 
dirty ftteel or tMt iron. ^Sampli? quarter, 
MU [era. Soiit hsiae. Elmira. J1 ,_.y, 

”acettlene Weiaing genenuoff?, luicvii 
type, $25. PO JnlitLion Oeneraior Co,. 
Br Mk field. Misfiourl, 

NEW El-Rctrle wel-dar. cheap. Free liter- 
ature. 'Hylg^rEOns ^ej-Vl^, Cu rttytl,_ Karos . 

SPO'f' Welders, isinftU, portable, power- 
ful.. Weld* always satUfactory. Child Op- 
V rates j,ftfely, t40. Gale Hotltnear. Oten 
Ellyn, lit 

D.C: ARC- WELDER Plans Sl.£iQ each, 
f Positively no armature winding.! Dclco 
plftii- 35-3oa amperes from ?3 von Drlco 
light ptant. Heavy duty plan: 35-3D0 am- 
fwrea from d-c truck mctorA Dbdge plan: 
£5-2i}0 Bmperes from North-ciLjL iDMlgc] 
12 volt automo-blle' generators. Vr eiders 
Club Of America. AB-3432 M-Mart. Cht* 
c*gn, Special: For seJe; new and used rf.e. 
truck motors 

BLUEPRINTS For ''pow-erful ilOv^ ale! 
welder 11.50. Marvel veld. Bok HAS, Ban 
Fran cLvco . 

ACME Electric spot welder fpr sale. Oito 
Kuchl, Mir.onk, III. 

ENGINES, MOTORS, UYV.\MOS 

BARGAIN-^^o Hp. motOIT*. GO dyOEc, I 
phase, I IP vbU. tike new. Eruararttced, $T.7e. 



J^a^LLB- 144.W4WI *• 

t tun,. iu» jn- 

duclJ&a motora. Rebuilt, euaranceecf, (i.Ap, 
Wiimoti Auto Supply, Z247 5t. Paul Ave.j 
ChUvftgp^ 



Send ebook to Erie Electric Motor Co. 
Church. Buffalo N Y, 



Make Money. Rewind maohlnc motor$j 
auto generatom. Each book $1.04. iPc 
pftrtlculftt*. Oiilftlog wlndinB mate- 
riA fo. Ern ej^t Kni ght. LaSalle, llllnoia. 

GQ’VERHQRS For auto tulglUCB, Cfthdee- 
EmELh. 4451a East 3rd Street, Ixa Anselesi. 
bankrupt BacnSce! Nnw ^ STp 



I 'West, motors, 
*mont, N. H. 



$1 uach, cash. Acme, Clare- 



12Cl 



WINDING Data. 23$ motorit. slngla and 
Ebreu phase. Price *1. Motor Duta C-0., 
Box 7G31. Kansas Ci t y. M o. 

H. F. General Ktectrlc motorTj. $3.54. 
Rilftrftlltfrd, Lavner sIki-k, Lli<l l(k'. A. C. 
iSoLora, 3408 Bailey. PhUadelplila. Pemta. 



ONLY $7.50 Fm^tpaid. Make your auto- 
mobile euginc Into Dontrcilled paver unit 
Tor welders, sawing, etc. Our ‘’Pepy ’ gov- 
ernor ^Old with money back guarabteo. 
Write for circuEat, Harris Machinery, 

Minneapoli s, ^ G tinesbfa . 

ALUMINUM 'Alloy pJstona. For all make? 
and modehi of aut-omottve. Industrial, ma- 
rine Lnlioard. aviation, diesel, midget, 
model, motorcycle and outboard motors. 
Finished scml-flnishcd. any cvgrslze. 
CalAlOg on request. Judson Mfg. Co. , 
Hedge and GlllJuirham Stu., Philadelphia, 
_Penna._ _ _ 

For SbIo — 25 small elect, motnns. high 
|E:pa^, t/10 h.p,. 115 volt. UniverskL Rr- 
buiU--$2.QP pcijtpaJd. McConnell, I«I0 

Ed gew nqd , _Racl n e-:_ 

ifi KVA Aileriiatlng generator |S35.'00; 
other sizes. MoLdt-gctieratora for magnet- 
ic chueks. Queen City Electric. SIP Bouth 

CalifornlB. Chic agp. 

"'electric Shaver S3. 00; drill (3 67; 
candid Crpe camera 52. 4& pottpald. Mo- 
lors, grlnder.i. home WPTltMiOp tMhJ. ■Bar- 
gain pricelist free. Mailorder BleetrlC, 713 



South Dearborn. Chicago. 



M.iCdlNEhl'^ TOOLS AND HUrPLlES 

IT' X G' GREAVEfl Klu.'ima.p cone head 
engine lathe, quick change. No- D Clncln- 
iinU miller, cheap. Write for particulars. 
CincinnaLl Machinery dr Supply Co,. S21 E, 

SeeorHl St... Cincinnat i, Ohio . 

ELECTRICAL A"nd mecbia™c*l repair 
parts lor washers, sw-eepera, etc., write for 
free iisE of parts. Harper Appllanoe fierv- 

jce. Ve t OnJ. Fenna. 

WILL Pgy e*sh fpr t>eltA. or slmtlftr 
wood and: mplol working tools. Gerard 
Electric Co . , G4 Pearl St,, B Ostom^^ajm . ^ 
PLAiSTTCS, Bra.43, ftSumlnum,. inonel. 






Atalnlasa ateel. geav4, PtC.. Ih ^mall quan- 
tltiaa. Catalog iBh. Hnbbv SuppU' Ivouse, 
Box 2014, Pittsburgh, Penna. 

SOUTH -bend Lathe nulling attaoh- 
ment. universal mavement. $9; threading 
dial Indicator.. $3; cirptilar free. Unique 
Manufactutlnr Co.. 480''l No. 51tt Ava., 

Omaha. Nebr 

AID CpmurcaBora. new ]^4XD:4. $a, 2x2 

1 7. 2ijv2 sa. Guarantpftd S^-nd ehetk Or 
money order. National, 5fl0 WaAtllurtOb, 

Chicagg. 111. ^ 

SEND Fpr your free I'sfjfl wn’olwiale tbcT] 
booklet. Machinery, tools. .‘Hippl5e», Hoime- 
craft Tool Huppb. 230 Neptune Ave.. 
BrOatlyp , Hew York , 

jBARGAINS. DeinbUitr^t^s, electric arc, 
welbiira, guaranlped, 3fl d*y* trial and 
terms Write Hobgrt Welder EgehangC, 

BtM M - 12S4, Tro y, Ohio. 

MICROMETER BAfgAlns, comprete 'fsef. 
518.9$ In. case. Send fpe rIetaLla. $Ticro 
Producta, $29 E. JefTersen. Detroit, lU leb. 

ATTENTION r ExTuerim enters, crafts - 
mpn. invertors; You need this giant ten 
pound hardware kit, J$lg UOK lull Ol 
screw*, nut*. wa*her*. gears, springs, liv- 
els. braeketA. ete, Experimental motor. 

.4&— worth $7.55. 
Manufacturers 

fiuppjy, 2i 3M We st HU nois, Chicago 

COMPRESSORS, Single cylinder, Wfl 
lb. $6.D4. Edison universal double fhaft 
motor*. S2.00, Powerful O. E ih volt 
traiiatarmers, $2,00- All film Edison ator- 
ngfl batteriHi- Pioneer Air HompreSsOr. 

120 Ciiambjrs SI, New York City. 

SEW 4 Spwd electric drl 11 "comciT^ 
with cliuck^s. drills sturdy Roor 

ore** for di'lll $fl 9-4. Nltfclin. B-om 44 J , 
Newburgh, Hew York. 



Over 14DU paftx— price $1. 

Onarantead aatisf acEj-qn. 



POPULAR MECHANICS ADVERTISING SECTION 
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CONCRETE Building bltui; maciUnts 
and melds. Eftar payments. Cataloir free. 
Ccnicrcte Machine Co., Sii9 ^uth Camp- 
ton Avo,, LiOuLs, Mo. 

BOATfi, OUTBOARD MOTORS^ ETC. 

BARGAINS in rebuilt outboard motors, 
ifuarantccd. Bend stamp lof iLit, Murray 
Boat SHOP. TraversE CHy, Mich. 



FLANS And lull-aize' paper patterilS lor 
cabin cruLaeia, aallbcrau, runabouts. OtC. 
Send lOc for ca^-alor.. Melrose SOat Wor1tS> 
Ma^nelLa Sprlnaii, Alabama. 






BOAT BlueprlrLlS, ifaltemfi. many de- 
siens. natalorua IDC. Cleveland Boat Blue- 
print Cdmpaiu'', StntlcD A-€, Cleveland, 
Ohio. 



BUILD Your favorite beat, save on the 
coat. The Welch SystEm of Boat BulldJn? 
makes this posjiblr.. Bend IDc for page 
catalog Ehotving Welch designs. White Cap 
motors, boat exjuipment. The Welch Sya- 
tern completely eKplalned in this Interest- 
Ihf hook. Use Welch Rcad^' Cut mvU and 
build your boat at home.. Welch Boat 
Company. Station K-1, Mllwaulteei Wl s ., 
m FOOT Weldwpod boat — sail, tow. out- 
bcaid. Complete hulldtnn plana 3Sc. Frea 
oalaloa. Rudder, IS Murray Street, NeW 
York. 



COMPLETE Your owh boftt with our 
pre-fahrlc^ted frames. and materlale. 
They" re diflerent. Save 2/^ and costly 
mletaltes. Send requlTements lor *juota- 
ttone- IHuatrated catalog lOU boats, iDc. 
Bay City Boats, liic., Bay City, Mich., IQSS 
Adams St. 



ASSEMBLE Your own boat. Our tinished 
knock-down Irames and materials save you 
S/9 builder's cost. All types and sizes. 
Sand SAc for big catalog. Brooks Boat Co., 
Did.. D4. Saginaw. MICh, 



OUTBOARDS — Save "a. Good uaefl 
arte, all makes and modeli. Earaalns re- 
Crandall Hicks Co., 9'59 
Commamvealth. Bustein. Mass. 



BOAT Designers are highly paid profea- 
Blenals. Complete course by mall. Catalog. 
Westlawn, Montvllle, N. J. 





FLYTYINa Made easyl Complett kit, 
tools, materials and InstruOtion book cen- 
taining 70Q pattarns. $Q.95 postpaid. Fly 
Craft Co., Ipg N.W, ?th. P ortlan d, QrEgun. 

■"PUMCH And Speed’" heW trAlnIhg bag*, 
at cost price. Free elrcular&. J. Andre, 

353b Mt. Elliott. Detroit, MlOtl. 

ARCHERY Headquarters — fllT GOlith 
State, Chi cage, catalogue free, complete 

Instruction book flOt. 

HUDSON Bay blankets. Indian, pack 
kets, oomp stovoa. knlvrs. comi;»asses, out- 
door equipment. Free catalog. Howe PUT 
Co., Bok F, Coopers Kills, Maine. 

.aMTiq:L'E«, RELICS, INDI.AN GOODS 

IM GOOD, Or SO fine, arrowheadg (i.QOi, 

George Holder, Glenwowt, Ark, 

SKULLB -$10,110. "Catalng Indian 

^ iCS , Bernard, Box 16£, Oakland. Calif. 

SWORDS, Rapiers, daggers, pistols, 
armor. List Stamp, Abel's Le^ng- 

ton Avenue. New York _^ ^. 

104 OQOD Arrowheads S3, Catalog. 5C. 

H, Daniel, _Hot Springs, Ark. 

INDIAN Relloa. beadworic. COlP-i, curioa. 
minerals, old glass. Catalog Ge. Indian 
Museum, NOtUibrahCh, Kansaa. 

TAXIDERMY 

FREE. New 34- page 103* catalog. New 
ideas. Bargalna galore. Everything for 
every specimen. TaJfIdernUO Manulactur- 

efs, Memphis, Tenn, 

LEARN i?y mal], to mount birds and ani- 
mals, tan akma. make leather. Old trUable 
!<chciol teaches, easily, quickly, at lOW CO^t. 
Over 250,000 students, Ruih postal fo-r free 
43 page book. Northwestern School of 
Taicdermy, 775 ElWOOd Bldg,, Omaha, 

Kcbr. . 

GLA33 Eyea. taTtldcrmists’, furriers' 
auppllea. Big catalog free. Elwood. Com- 
pany. 2S3 Smith Bldg., Omaha. Nebr. 

TAXIDERMY Supplies— (Quality artJft- 
Clal eye5, teeth, genuine Janas head lorcns. 
Tools. niftterlaJa. etc. Everything for the 

fi ra|rrc3a]VQ Laxidermist. Bend Kh: for big 
lustrated eatalogue. Jonos Bros., lD^i9 
Broadway, Denver, Coto. 



FIELD glasses. TELESCOPE^t 
AND MICROS COFE5i 

BUiLD Redacting telescopea, kit, 
S3. SO: other kits — all abrasives, mirrors, 
eyepieces, diagonals, lllustratEd instruC- 
llanS, 10c. Catalogue free. Optical Derel- 
aptnent Corporation, 15EQ Broadway, N . Y. 

TELESCOPES. HLcrqgcopes, binoculars; 
103* bargain catalog free, Erownscope 
Company, JV West 3^ch Street. New York. 

FREE instruotlohs. Build powerful tel- 
wegpe. Jamet, Box MaHOfvme. N. y. 

TELESCOPES. MlcrosMpea, chemistry, 
mineralogy, Scientific catalog free. Tracey 
LaboratorlM. Evans ton. lllSnols. 

SPORTING GOOn^, GUNS, FISHING 
T.ACKLE, ARCBERY 

GTfNR, Pistols, outdoor equipment, on 
time I 10^ down, la^ monthly. Gun hand- 
book and catalog Illustrates, prices and 
dedcribco hundreds mtst popular makes. 
Contains a wealth of advico by America' a 
foremoat shooting authorities. Scud 35c 
for your copy. Natlofnsl Target and Supply 
Company. Dept, P-13, 1255 - 35th Street, 
North weaE, Washington. D._C. 

NOVEL Woodcraft cigarette case and 
fancy caltcc handbag. $1 for nrst 300 pet- 
sortB. Marunl Co., USdcyoshlbiru, Gin^a, 
ToIq-o . Japan, 

FENCING Equipment. Foils, awerds. 
muka, etc. Low prices. Free catalog. In- 
dustrial Products. Pept. 212, 4$ West 1BU1 
Street , New York, 

BARGAINS! Cun eataldg 5C. Fishing 
catalog 5c. Ski catalog 5c. J. Warshal is 
Sons, First and MadlsDn-rM, Seattle, 
Wash. 

GOLF Clubs. Five Club matched aet 
$2.id. Lincoln Surplus, 123 Galeiik, Free- 
port. Til. 

ICEBOAT Sail rig with Instructions for 
cheap, simple ctiBasla, S14. Use on boat 
In summer. Skate sailk $T. Tcy-Sail Com- 
pany. Fatteraon^ N. Y, 

LEARN Gummlthlng at heme. Repair 
your own and neighborhood’s drearnu:. 
Free catnLog deserlblne 3D books on flre- 
arnui and ffunsmlthing. Samworth, Ma- 
rines, North Carolina. 



DOGS. FETS, Bfiiua 

$15.00 BUYS Trained coon hound- ■Opos- 
sum, fm, rabbit and bird dogs cheap. List 
free. Ram&ey Farm Kennels. Ramsey, 

1111 nois. 

BIRI>3? Qst Amcrlcaii Canary' Maga- 
zine monthly. Year gl.OO. 2539 -P North 

Ha lat^, Chicago. 

SPORTSMEN: 200 Pointers, Setters] 

straight cooners. combination huUttrs. 
rabbit and foT hounda. Reasonable. List 
free. Ramsey Cooet Kennels, Ramsey, 

lalinota. ^ _ 

SAINT Bernard puppies! Giant tj'pe 
and Cheap! Itluatratlons free! Royal Ken- 

hels , Cfha^.__Np_Jfl._N^Y. 

FOR Sale: My beauUfiil 3 year old male 
painter, thoroughly trained, good retriever. 
Price $T5. snip C-O.O. J days Erlal. if you 
guarantee all esprEsa, Wire C. W. Frye, 

Fingc t, Tenn;__ 

SAINT ’ Bernard puppies, beauties, rea- 
sonable. Paramount Ectuicls, North Hat- 

ley, Quebec. . . 

ET. BERNARDS! Strong, loveable pup- 
pies for Santa. Write us today. Lake 
Manltou Kennels, W&tfOUS. SasK.. Can. 

BEAUTIFUL Pure white police dogs. 
AtiJtctUa KcnncLs, Mosc, N, Dak. 

POULTRY AXD FARM SUPPLIES 

MORE Profit in your grain led to broil- 
ecS. Poultry prospacts bright. Write today 
for catalog. Dubois Couhty Hatchery, Bo^ 
912, Huntln gburg. Infllftna., . _ 
GREENSBURO BloodtesLed Chi^ Tor 
brollere- Immediate delivery Oh Barred, 
White, BuR Rocks. Reds, also Leghorns 
$4.5Q up. Write for catalogue and quan- 
tity discounts. Greens burg Hatchery. Bos 

40, Grecheburif, Ind. 

40.ODU CUSTOMERS In 40 diRcTcnt 
atatra. annually buy lO.'OOO.OOD Davis chicks 
for hroilcra and loV'CTS. 21 dlUerent breeds, 
Sexed chickH $4.50 — 100 ami up. Free cata- 
log. Davis Poultry Farm, Route 34, Ham- 

Ecy, Indiana. _ 

CHICKS For broilers. Immediate deliv- 
ery on Reds, Barred, Buff. White Rocks 
WyandOtta'^, Orpingtons, Leghorns. ScA'cd 
chicks accuracy guaranteed on pul- 

lets. Write for low prices. Salem Hatch- 
ery. Box 51. Salem, Indiana, 



CHICK R&L>^ra makt EKtrflr m'OiLey sell- 
ing our chicks to ndghbOra, Write JackSOh 
County H atche ry. IS, Se^'mQUr. Ihd. 

SEYMOUR Chic^ for 'broilers and early 
layers. Our priCca Oxc always at rock bot- 
tom. Write US bef'Orc you buy chicks. 
Beyinour Hatchery, Box 36. Btymmir, ind. 

MAKE Money with BouUry, Read Amqr- 
ica'a leading poidtry magazine lor latest 
jhformaCloD. Three yefirs $1-00; nine 
months Sue. Poultry Tribune, Dept. E-93, 
Mount Morris. Ill, 

TREES, 5RBUBS, ROOTS, HERBS 

JUST Out! World'a grEatost ''HerbOkllst 
Almanac." Beautirullj Illustrated In nat- 
bral colors. OcntalrLS over 200 aEd-fuh- 
ioned herb medicine recipcd for home use. 
JOc postpaid. Worth dollarsi Botanies, 
143 W, 112th EL, Chicago. 

FARM MACniNFRY AND SUPPLIES 

all Purpose: tractors at factory price. 
Bhaw' 2 to 5 horsepower, rldlnff or walking 
types, Dora plowing. dlsoLhg, harrowing, 
cmtivatins; mows lawns, euta woeda, does 
hauling: nms belt machibery. Air or steel 
tires. Three Epecds forward and rovorse. 
Thousands in use. Write lor free oatalog 
and Id day trial oiTer. Shaw Mfg. Co,, 
Dept. PM. Qalcaburg, Kansas. 

FARMS AND FARM L.4.NDS 

THE Great Northern Railway serves an 
sgrlcultund empire where rEuLs. prices and 
operating co^ta arc low Iri Minnesota, 
North Dakota. Montana. idah'C. Washing- 
ton and Oregon. Write for ivee book. E. 0, 
Leedy. Dept. I25TA, St. Paul. Mlnnesota. 

GEORGTA To the fore, for farming or 
Investment, cation belt farms sullAble far 
diversified farming, poultry, livestock aud 
grcwltig pine timber. Prices lew, write 
statins and type desired. Duron A, 

Wa tgon, Wadlcy, Georgia. . 

BATTERY fiystom poultiY farm, 15 
acres, targe eleetrically-eoulpped hoLLse for 
broilers, hlg laying houae. good S-room 
heme, electricity and furnace; barn, ga- 
rage, swimming and fishing Oh farm; here 
la a bargain at s34QQ, part cosh; page 11^ 
free catalog 20dD bargains, Strout Realti'^ 

ass-p 4th A ve, , New York City. ^ 

40 Acres. Near white River, pnim- 
proved; poultry land. SllTo. S3 down, S5 
monthlv. Prefl list and literature. Hub- 
bard. 21& Grossman Bide., Kansas City, 

Kana. ^ 

GOOD Farms 'available. Washington. 
Mtnne.'iota. Idaho, western Montana. Ore- 
gon. Dependable crtHM, favorable climate. 
Write for impartial advice, literature and. 
list of typical bargaina. flpecify slate, 
J. W. HiW, 119 Kortbern Paciac Ry., St, 
Paul, Mlhh. 

F RQriT,iBLE OCCUPATIONS 

AGENT.S, Start OWh buslD'CSS, Home, 
ODlce. No peddling. Little or no Invest- 
ment, Pull particulars free. Be*ley Epc- 

clalt y, 1473 Broad way . M e w York. 

WANTED Otirifial^ poems, aonga, for 
Immediate eonakdcratlon. Send poems to 
Columbian Mu&lc Publishers, Ltd., Dept. 

P66. T oto nto. Can. 

M, M Earned i35T. three w:eefcs, raising 
mushrooms In cellar 1 EKceptiona]+ but 
your Cellar, shed perhaps suitable. We 
buy crops. Book free. United, 3S49 Lin- 

coin Avc.. PflPt- CG, Chicag o. 

nickel Plating outfit, CompleCB less 
battery with lostructlofui. three dollars 
prepaid. Florida Produets. Box El, Day- 

tona Beach, Fltt. 

GAIL The high acOS. Pereonal Etaffa of 
ocean liners reULiire men of exceUent char- 
ucter G'ood pay. board, opportunity to see 
the world. Petalla free. JuUus, Amarillo, 

Texas ., 

BUILD Lead amelter cheap. Big profits 
in JUlik batteriBft. Plans. Inf'Orilialloiii. 
*l.M. Excelsior Press. Eos ite, Mar VLvta, 

Califor nia. 

LEARN New, profitable professLon. Won- 
derful opportunity. Photocclor In-sttlute. 
San Fran cisco. 

BIO Profit In fuT rabbits 1 Beglrmers 
hints. Yearly subserLptlon Jl. Sample 
10c. American Rabbit Journal, ifl flouth 

$th. Columbia. M iss aurL 

20J MONEYMAKING Plans— OpportunI - 
ties to make up to lU weekly, today's CPU- 
dltlons. Introductory booklet free. Blam- 
fnrd, 37fi2-a Broadway. New York. 
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REOROOVING Smooth tires i* proPt- 
Vctir Qvn b(U-itn«?s!i. Write Lodny. 

U^aig Kr. fliird StreEt. Philadelp hia . 

S5. (10 A DAY At Home, spflreljme. In- 
Etmctlons, 3c stamp. HoW Boolc Cfi-, 

EftTFM Mittanff Et., Columhoa. OUiQ. 

MINK R&isinit is fuu find highly pipr^ 
lUblc. FarlkiiJafs. Empire MinK, 

dale. N. Y. ^ 

ilEN — Women, operate “Special Lv Cnrtdy 
Factory'' home, ail or spare Lime. We lur- 
nj$h autfita and LnstrocUan. Opportunity 
to earn (20 to (20 Weekly. tOur SOlh year. ) 
Booklet iree. W. Hillyer RagsdaLe. 

Pra wer Ci. Etwt Qranse, TJ. J. 

RAISE Mink, dima tw Jfeneral informa- 
tion. Lomman's Ftir Farm. Spanrler. 

PeHna. 

couriTRY Drives or moviea arternoonBi 
Work mornlnsfl home. No canvaaslnc! 

FoJlO‘R. Btatlon. D. Lcs Angelea, 

Raise RabljitS and CftvleH for us. We 
buy at top priwa. Complete details in eat- 
aloff, contract and masaalne. 10 oentar 
Btaiil, Bern i, Hslmei Park. Wo. 



BOOKS^ FEBIODICALS, riCTLiRES, 
POSTCARDS 



FREE CotnloR scientillc. mechaedea] and 
technical bwltii. Readers Service. 300-9 

W orth Clark, C hicaao. _ 

SELECTED Views hletortC STM3tS old vir- 




EXCLTJSIVE Photographs: Samples, 

complete list. 35c. Albert AlcOoldricli, 
Mansfleld. Mass. 



CHRISTMAS Soxea 3| hlffh clau Iclders 
— Sample bcii 25c. 5 boiPS fl.W. IW piece 
paekafie tags, seals, stamp!! 1$C. Rumorous 
poatcarda. ChristmaG, New Year'^, flap- 
pers. vleyra. birthdaya, So sampiea. catalog 
IDC. lOO — 40c. Artform Cn,. ITJO Under- 
cfjg Avenue, N pur York CttT . 

tl5 HEALTH Chart 12. Saves doctor's 
blUs. GliJtabie professional ofEcpa, Run- 
>'On. F O. Bat 1608. Hollywood. Califo rnia. 

YOUR Favorite magazines— Half ^ice. 
Catalog, loc. Aiaeazlne EKChanae, Eue- 

line. San Ber nard] n o. Calif. 

OCCUT>T Teaching, irtcerue, perfumes. 
MahA Devftjnta, &J2 West 47th Btreet. Chi- 
cago. 



OAWE3— ENTERTAIMUENT 



PUZZLE Fans — Fifty prohlemR in letter 

dJvisloil 25c. Box 344, Cgrry. Penn a. 

PLAVa. Opererias. mugical comedies, 
eompicLa mlnsireL flrst-paita Tfith aoPB 
programs, blackface ftltiU. vaudeville acta, 
munoioga. dialogs, reclutiona, juvepile 
pl^vs and songs, musical readings, enters 
iainmentfi, make-up gooda. Catalog free. 
T. B, Denison ^ CO-. 303 N, Wabash, 
Dept. 11. Chicago. 



M.AC.IC TILICIEM^ PUZZLES, 
JOKER .VOVELT1E3 



LOOK! Funny Joke aaods! Pocket tricks! 
UtiuauAl hOvelLleaJ Thrilling tnaglc! 
citing puzalesi Strange curiasltj«ar Low- 
eat prices, complete line. Send tor 
^ant EurprlsE catalog. Free trkk includ- 
ed ! Lawson Vick Co., iDept. Queens- 

Village. W. Y. 

SPOOK Mysteries, mind reading, magic 
wslly learned. Become a mystery man. 
entertainer. Complete course. 50c fcotni. 
I>etails free, Victor Baglcy. Gdll N. Wall. 
For^and . .j^re. 

FREIE Tricks! Join Magicians-' Frater- 
nity I Monthly magaiihc. sample lOc. Tn- 
tern atlon at MagloiansH Mt. Morris. lUinols. 

ATTENTION Magicians, new effects on 
magic and illusion. Send 2Do for price list. 
Ocnoves, General Post OfBcc, Boi SIT. 
New York City. 



ILLUSTRATED Magic catalogue SOc. 
Lynn, 1D& Beach, Jersey City, K. J . 

BVENOALI Magic decks. Bridge siza. 
new style. Demonstrators sell them for 
one dollar. Dosen 33-. 25. Sample pnst- 
pafd thifLy-ftve oenta. Catalog 300 lakes 
and magics free. Adams Company, As- 
burv Park, N. J. 

TRICKS And magic that amaze the vis- 
eat. Booklet reveahi secrets of performing 
-~fu]|y tllkfstmled — not a catalog cr primer 
— sent In tJ.S.A, lor 3Se, foreign 35^:. 
Bawata. Ledger Bldg., Fort Worth, Te kaa. 

WORLD’S Largest magic ahnp prcifes- 
sicnal catalog, SSc. Hcildcn. 330 w. 42nd 
Bt.. New York, 



BECOME A magicien and eam eitra 
money In ycur spare time. Send 3Sc today 
tor yuur copy of our IBS page catalogue. 
Thi.i book la full of tricks for everyone, 
from the beginner to the prhfecalonal per.- 
iormsr, Established IfllQ, Chicago Magic 
Company, 23M Ngrth Masqn Avenue. Chi- 

^iTo. llllrois^ 

Earn Money in any Orewd. CaU natnea 
ol strangert. tell ImspOken puestlOiiE. PrO- 
re.BSlonal courise mind reading, spirit writ- 
ing. etc., $1. Henderson, Boa 311. Ban 

Eern-ardino. Calif. 

LEARN VePtrlloquIsin. 3c atomp brings 
particulars. Smith, |3S H. JefTersoi], 
Peqria, HI. 



fiDBKIES AND COLtECTtONg 



MASTER Albums for match bock cavers. 
Hold 15£k, five sizes. Deluxe permanent 
binding. Prepaid (3.m. Matchless Album. 
O.C.P.O. Box 130. New York. 



BARE COINS 



OLD Money wanted. WIU pay $100.00 
fer 1S44 dime, S. mint, $50.00 for 1013 Lib- 
erty head nickel fhnt buffalo^. Big premi- 
ums paid for all rare Coins. Send 4e for 
large ccin folder. May mean much profit 
tb you. Numismatic Co., Dept. SiD, Fort 

Worth. Texas. 

33 COINS. Balls, tokens, posipakl lie. 

QltO O ddehon, Unlomnlle. M g 

RARE Coins bought and sold. 35 assort- 
ed Indian head Cents for $1.00 Oayldrd 
Coin Co., 531ii Dorchester Avc., Chieago, 

III. 

OET Profit and plaaaure ]n collecting old 
coins. Bf'nd. 10c for 5Q-page Illustrated 
coin catalog. You'll be ddlEhted with It, 
Bend for It now. B. Max Mehl. 310 Mehl 
Bldg.. Fort Worth. Texas. Largest rare 
coin establishment in B. Established 

3fl years. 

GENUINE Homan com 25c: nymg eagle 
3c. Nickel and list 15c. Maurice Oeuid, 
nos 13. Brljfhtop. Ma.*!*. _ _ 

30 NICE Coins 35c. BlBboffr500 E. ath. 

Kansas City, Mo. 

50 OLD coini, ftU diuerent (i.cio; 20 
datw large cent5. I2.0O, Claud Penney, 

Hox lk25, D allat. T exa -i. 

RIO Prices paid for oerUm wanted coins, 
I9fl9 cent (10 ftO. some silver dollars MCkKi, 
lA04-ia65 Indian head cents (lOD.UO each, 
dimes before JBS£. (GOO; liberty head hick- 
els before 1914. S5Hit eneosi'd postage 
Stamm ; eome large pennies $3004; half 
centd, (275 DO; paper money, gold dollar* 
S15P0, lorel^ collM $165. some worth 
SGwg each, Vpil may have cotna for which 
WE pay big premiums, Thereforie send 15e 
today for 1939 big llJnstrated coin bock fpr 
certain wanted coins. National Coin Cor- 
poratlon (SOI, Cteytona B each^ Flq^ da. ^ 

WtLL Pay 40 premium tor gold cnins. 
A. French. Numismatist, Route 1, Troy, 
N. Y. 



CERTAIN Large cents worth $750 DO; 
Rinail cents tlS.OO; rtlckels $330 DO; dimeg 
(^OO-OO. Send 15c for lat^E igi3( complete 
3A pagt Illustrated buying book. American 
Coin Co.. Ben: 3647-A, Cteveland. Ohio. 

COMMEMORATIVE Hall dollars; Cc- 
lumbua,05c; Lincoln (1.25; Cleveland (1.25. 
Bargi^in Belllnit price liat and California 
QDc gold taken. 25c. Bob Coheu. Box 
35D7-G. Clevclhlid. Ohio. 

I^IAN Head oenta— 35 dlff. dates. $1.DQ 
postpaid. Lakewood Coin Co.. Box 113, 
LakeWoOd, N. J. 

FINE Foreign 1700 coin. 3 notes and 
catalog 10c. Oco. Best, Cedar Rapids, 
IOWA. 



COMMEMORATIVE Half dollars. Lin- 
coln. Btone Mountain, Oregon, Texas. 
Cleveland. Kentucky, San Diego. Long Is- 
land. (i.3g each. Illustrated atalogua 
Ne>, ]4, SSc. Korman 6huJtz. Balt Lake, 
Utah. 

FREE! Foreign coin, banknote, and 
large Illustrated coin catalogue. Bend 4o 
pofilagb. Coin Approvals sent. Tatham 
Calnco. Bprinsfield-1E5. Maas. 

$5 TO (300 Each paid for hupdred;i of 
aid or odd coins. Keep all until ppated- 
Many very valuable. Send 10 cents for ll- 
liutrated Coin Value Book. 4x0. Guaran- 
teed buying and selling prices. 3t years In 
bualnesa. Coin Exchange, Box 5, La Koy, 
N. V. 



UNZTBD Btates, Large cent, Sd- bronze, 
3c nieksl and bargain Hqt. SSc. Eleven 
dates large cents, Si. O'eorge P, ColRn Co,, 
Augusts. Maine. 



RARE n. E.. foreign coins, war modala. 
Catalogue Ige. Mengelle. ColoraidD BprlOga, 
Colo. 



OLD STAMPS WANTED 



WILL Pay (55.00 for 1931 lo green 
Franklin stamp, rotary perforated eleven 
fd.OOO.OO If unused). Send 6c today for 
large illustrated folder ahowlng amazing 
prScca paid. Vernon Baker. 444PM- 12, 
Elyria, Ohio. 



STAMP COLLUCTfSC 



PRODIOIOU& Gift I FantasLic Indo- 
china. German State, savage Somallooast, 
Perak. Selangor, Negri Sembllan, blCOlaTed 
Banana airmail. Siberia — Ahiolutely free 
With appravulx! Postage 3c. S^on Cum- 
p4tny, 400 -A Jay BE., Brook i yn, M, Y, _ 
A REAL Bardin. 200' all different for- 
dgn and 6D dlnereht n . S. stamps — our 
pamphlet on '"How to Make a Stamp CdI- 
I'CCtiPti PrT}pcr1y" and our big bargain Hat 
Ol sets. pAOkete and album — all lor only 
lie. Queen City Stamp dr Coin Company. 
Roo m 35 , 604 Race Btroet, Cincinnati, O. 

NICKEL- PLATED. Flexible steel stamp 
tongs, perforation gauge, rule and 30 dif- 
feront choice airmails and cnmmenipra- 
tlvca including iZepp. All tmly 10c with 
United States and foreign approvals. 
Marco Stamp Co. , Box ft3(, Ban Pranclaco, 

calif. 

HO Approvals; 150 different stamps lOc; 
159, your choice from 2D0 < discontinued 
Jumbo approval stock) for 37e, Have 50.000 
—Immediate refund when nut. W. Boaher, 

Lomlta, California . 

Free— T ripoli tUnia airman, IS^ Lom- 
bardy VeneUa, Alaouttes, Carlnthla ■"love" 
atamp. ■Western Samoa , etc. Everything 
3c with approvals. Viking, WilUamaburgh 
Bank Bmlding. D ept. &, PFOO klyn, N. Y. 

TWENTY Airmails.' dime, with Interest- 
ing appl-ovals. Nctro Stamps. 4BD0 Noi^tli 

Beeley, Chica go. 

D3EU UnUi>d Slates approvals. Refer- 
ences roqtiired. Donald Unacr. Columbus, 
Indiana, 

GIANT Diamond 'Shaped stamp L Big 
packet 105 all different incLuidlng A]ex- 
andretta (new country), Congo, Eiiirua, 
uanchukuo, Ecuador constitution. Costa 
Rica triangle, alr-maHs commcjnoratlTes; 
giant diamond-shaped stamp. $5 United 
StatC-^; set United States telegraphs, cat- 
aloging 3Dc. Packet British cblopii^ In- 
cluding BUritia (new country), Jubh-EC and 
coronations; scarce Venezuela, cataloging 
5 Dc. IllciatmtC^d lists. Everything fur '□lily 
5 g to approval appIicantsF Write to-dayi 
Mystic Stamp Co.. D«pL M, Camdeo, New 

York. 

"DEVILS Island" — Beautiful set of hve 
stampsi from this famous. French penal 
colony. Bet portraying historic OrEcian 
AerppoUR. famous Gorlnth Canal. Set of 
19 commemorating fpuPHSaUan Of Rome. 
Plus package stamp- mounts, watermark 
detector, stamp-tongs, and stamp- waUet 
with Perforation gauge. All for lOC. Ap- 
provau. Bison Btamp Company, fjocka- 
wanna. N. Y. 

500 MIXED Stamps 2-Oc. Barcus. 1531 S. 
Lincoln. vjg r, Color^o. 

RECEIVE Beautiful first day covcm a* 
ItBucd. Seven cents over face, £1.00 de- 
posit. ■■Cover-5." 314 Gunter BulMlng. 
San A ntonio, Texas, 

U. S. Price llit free. M. Ct. Hanna. 33S 

Fifth Ave., Pittsb urgh, Penna. 

FREE — 3 Diamond shaped airmails with 
dtm'e purchase frotn bargain approvals. 
Vic. Grnn ati. Winkler. Man., Ca n ada. 

SEALED Sack* oontalrUne I5W British 
Colonials from Empire Missions. SI. 00. 
I^i Cc. 9. Blythe Street, Llverpopd. En gl and , 
FREE — 20 Different Canada lo approval 
applicants. Fort Dearborn, 5439 Aberdeen, 
Cmicag o. 

POIJR. Mint flve colored Ecuador Con- 
Rtltutlon e Camps 5c with approvals. Wright 
Philatelic, Bo x 611, Kaiysax City, Mo. 

ILLUBTrtATRn Album. Bpaces 4»0 
atampa: with penny approvals 20c. Ewan 
Stampe, Swa n. Pimkirk . N. Y, 

COLLECTION 220fl^ (1.25 Ca.ih. MAIL 
Rubin. 11 Pitt at.. New Y ork 0*ty^ 

UNTTEd State-s stamps on approvaL 
Rannegar'a, Bax lH, F i t ubur g, Kaoaa.>t. 

ASSORTMENT U. B. and fnnolgn atampg 
2Sc. Richard Sander, 1431 Arch Street. 

Philadelphia. Penna^ _ 

WE Buy stamps. lUusirated buying Hat, 
IQc. Liberty Stamp Co., St. Louli, 
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DENMAftK ISO 0(ff?rent gl.QCJ, 

IM dittcrcim BLDO. MadsE-n. Totlcw, 

Pfcnjnarfc, 

ESCJJiAJMOE Stam^B^ postcard?- Vni- 
verue- ’’Eictiaiitera/ Bry |)Tes, PariSj 

Ftance, PartkularE fre-e. 

tahoLESALE ! Unlt¥ti States commemej- 
nWvfta. SO different 3ftci Bfitl-iti CalcnlPS, 
200 different ate; French ColcpnlH. 
different SBc. Fuld, Dldcmaiin EulldLn^, 

fit. Louis I MOl 

31 DlFfeAENT ManChUkUO tor GO 
differeint Colombian Republic, indiidLna 
AntlcMnilA Sl.oO, Appravals also sent, John 

Hal'S. Sduth OatP. Calif. 

BENSATIOHAL’ oiler! IPP stampfi' in- 
eluding triahflc, airmails, nunmcmera- 
tlvea, pictorials, colonials, only 5c with ap- 
provals. Leo, 85-3 North Martel, Los An- 

gclea, Ca lifornia, 

111 DIFFERENT Stamp!! 10c with ap- 
provals. Barclay Sons, 407 S. Jaetson, 

Kansas City. M O. 

SFECML. M^li^n “Plan Guadalnpe" 
commemoratlvcs, both oeriCS complete, 
mint conditicn. and ten different Mc:xlcan 
used aiTDiails: Dollar bill, tdlat«'1icD. 

Apartado 116. M b rella. Mexico. 

STAMP collectors^aet Canadian Annual 
“Features Canadian. United States. New- 
foundland. Colonial and foreign stamps, 
phliatelLc supplies. Sixty paces, With hun- 
dred of illu-strations. Sent free. Cray 
Stamp Company, Dept, PM. Totronto. Can- 

adft. 

iflM U. S.. l&C, Sti different commemo- 
rativfis, 15c. L ee. B ^idecpOTt . M. Y. 

50 DIFFERENT Chile 3(h; with approvala 
and lists. W C, Kqhl, Reading, Maas. 

TBEE-^oronatlon. airmails, commemo- 
ratli'cs. reve-nuas. 3c postage With approv- 
als. Warren Fcmcroy, RiChHeld, Mlnneap- 

oils, Minn. 

GOYA Nude set 20c tq apprcval appli- 
ed nt3. Jewells. Tam^pa. j'enna^ 

4flM0“VABrETIE3 First quality atampa 
available cn approvals lie up. Represent- 
ftilvc selection on request. Adolta aoly. 

PKeigyln Company, Vine land. _N._ 

oLftNT Packet 200 all dtn’cfeht, from 
Africa, South America, Asia, Bcuth Sea 
Islands, etc. Includes world's smalltst 
sta.mp, trlaniile and diamchd-sbaped 
stamps, animal stahips, Nicaragua Olym- 
pic ''baseball" commemorative; and many 
others. ALed packet IT different United 
States <cBt. G50— all Obsolete, including 
t-5 dcnrunlnation, couimemoratlves. etc. 
Total catalog value nearly S5.0D1 All for 
So to approval applicants. Write to-day 1 
World-Wide Stamp Co. , Boit 600, Camden, 
New York., 

51. 00 PACKET Free! inclose pcjstage, 

reqUBst approvals. Secrist, Muscatine, 
Iowa. 

WORLDWIDE Mixture. Packet contain- 
ing lOQb. 2Sc. Plaza Siamp Co.. Bcix llfil, 

^nU_Fe^ N. Mex. _ 

FR'ee Trcfvsure packet. 3c please. 
Ojromocto Stamp-s, Kitchener, Ontario, 
Canada . 

53. 00 PACKET 3c TO approval appli- 

cant^ Quality Stamp Shop, EnslcWOcd, 
COloTndO. 

NEW Ecuador Cgiuitltutlcn (airmail- 
regular} Etomfis and Netherlands triangle 
lOC with approvals. 2S different U. B. com- 
mEmaratlvcs lOc. Century Stamp Shnp, 

ID4-P Fifth, Gary, India na. _ 

SPECIAL I 2D Different eommemora- 
tivea to applicants for my Une torelgn ap- 
provals with stamps ic and up. Fostui^ 3c. 
Delve. 021 - iSth Ave.. £loutheaeC. Mlnne- 

apolls , 

DUPLICATE Book I Premiums] £o to 
approval applicants. Haskins. TO I Mon- 

r«. Spokane. Washing ton. 

PENNY Up approvaf.1 hy countrie.1. 
Hanslick. IBO South O gden. Buffalo, N,_V. 

BEADTIPUL Pictorial packet &c’t.o"n]^ 
^ro^al applicants. Seheblcln. Roscdale, 

BEST Cme cent apprai'ala Ln, America. 
Elvin atanbon. Niantlc. Con n.. 

ioo DIFFERENT u. s. commcmoraUvcn 

and. obsolete postage atampe SI. 00. 3aUs- 
faetton guaranteed. Waldo. Bax 26£. Da|- 
las, Texas. 

FREE. 50 Btamp.1. Iraq. etC- P»tO«c Ic. 
Album 3c. BulJard, 263 Northampton, 
Boston , M o-sa. _ 

PAPUA Coronations. Complete lOe w.lth 
approvals. Jaivsen, 14, Morlund Rd., 
Croydon, Eng l and- 

AT 1/10 cat.— U. S. and IbrelRn. Mey- 
erowliz, nsflV - To st.. Brooklyn, N. Y. 



A VERY Unusual bargain- Once every 
so Qiften wo moke a drive to add to our 
mailing list desirable collector!! who ap- 
preciate the best approval Service hi exlat- 
enoi!. ThErofore we are offering a bargain 
of such amazing prapot Lions that no OTie 
can posstblv pass it up: Bets L— Mexico 34 1- 
641 complete mint (ail high values )l New 
IScwland 193&, 3 value?; C^Rchp^lOvalha 1019 
complete mint; Mongolia 3 values; Den- 
mark Viking ships complete; Germany 
Schiller complete; Rou mania aviation com- 
plete, Germany Saar 2 values and Philip- 
pine 905-306. Singles: — Philippine 389 
(Magellan landinEl: Canada 143 (soarcc 
ted parlia mentl : Newfooindland StHl (Prince 
Of Wales); Flumn 206 (3 lire valued; Ecua- 
dor D2T (SerbeCklt Cape of Good HCpe 24; 
India £4 and Netherland copper triangle. 
Illustrated almanac — ''Fatnoua Atampa and 
Their Stories.'' All of the above ( loLal 
catalog value $6.D4l lor only lOe to ap- 
provat applicants. However, to prevent a 
[os!( from trlDert, wc reserve the right of 
tefusa]. Approval. Headquarters., Globu.4 
filtamp Company, 260 Fourth Ave., New 
Yo rk City. Dept. 301. 

lii» DIFFERENT “All world, catalog 

S27.00 for Sl.M, French, 241 Euclid. Clcvc- 

ja nd. Qhlo. 

UNITED States commenroratlve^ “ 60 
dtffErent used 53c, D. M, Merrln, W330 
First, Spokane, WashingtoJi. 

2000 ALL Different U. S. postagE. No 
revenue.>!. only SI. 78. Jungklnd, Box 006-0, 
Lit tle R«k. Arltanaa-i. _ 

15 DIFFERENT UnltccT States commcni- 
bratives Sc to foreign approval applicanta. 
Blue Qrotto Stamp Co., F lint. Micb. 

CANADA— 47 Different, include eoroua- 
tlon Jubilee, pictorials, coinmems. Only 
iOe to approval applicants. ‘'Crescent 

London. Canada. 

FORCED To sell my stamps, {ip.po cat- 
alog U. S. SI. StllEa, 42 Snowden, Bchenec- 

(ady. N. Y . 

FREE Collection JO different Danp-lg lor 
the names and addresses ol three active 
stamp collectoTS if you o.ik for ^provala. 
Reimerji Cbrnpapy, SbO Flatiron Bldg.. Pt. 

Worth. Texas. 

TRIANGLES’ Trianglra! TrianRlES^ 
Trlanglrsl Count them. Faiirl With fa- 
mous Rivera nude stamp. Onlv 3c lb ap- 
proval applicant!. Cactus Junior, Tucson, 
Arizona . 

3e. .^AMP Sets with supor hargalriJi, 
lisls. Scranton Stnmp StTVicc, SOT Tenth, 

SCranLan. Fcnna. 

unpicked! IDO u, 3 revenues cm doc- 
umpnU!— iDc! (lOOP — GOc. ) VanvoorhLs. 

Hynd man . Penn sylvan ia . 

GIANT "Bar ffaiiTi package. ioD U. E. pont- 
are, IPO U. S. commemoratives, 100 lor- 
efgn, 10 first day covera, etc., valuable mint 
fitampe. big surprise preoiium. ail for Bl.OQ! 
(Worth i4.Pl>,) u, S. approvals? A. GtbvC, 

SpP Blanchard . eattlo , vvashjngtop. 

BRITISH Calonics includEd — Forty coun- 
try mixture— KH9 stamps. 10c; 30D. 35p, 
No ppprovats , El - ica. Bowling Green, Ohio. 

SOUTHERN RhndE.>^La eorqmatloil plua 15 
supErb OeorgE VI commemoratlves— 5C 
with exceptional approvals. Frederick 
Day. 3938 Broadway. Ihdian npcILa. I ndiana , 
15 ODD ^unirlses. 3c pcstage with ap- 
provals. W. Hall. 80^ Marcella, PhEladGl- 
phia. Penna. 



U- S. Uoru Ututioh Stamp of Ecuador, 
gorgeoug six- color gtatnp showing U. S. 
IjQg in natural colora and Gecrgc Wash- 
ington. eLad Marvel packet 33 different: in- 
cluding new Cayman T!>|and!>, Gen. Franco 
Hpnnlsn Morocco "war stamp'' 60 yr, old 
LuKemburg. ■■bull-flgbl" stamp, largest 
diamond, tropical triangle, Chinese “midg- 
et” atamp. etc., all for Sc wltlv approvals. 
FoLomac Stamp Co., Dept. 11 3-D. Wash- 

Ing^^D. C. 

3PQ DIFFERENT Stamps MCL ^tW. 50cl 
loop, (1; 3000, S3; 3000. »T. Fred Otlkeh, 

630 T9 th.Bt... Brooklyn, N, Y, 

SIX Different C2coh0slovaklah war com- 
mEmorativea 13c. Bet Hlndcnburg l^ppc- 
lins 13c. Amazing approvals. MbUlton. 

Stamps. Elgin. Tllinois. ^ ^ 

F^£E! NebhErland triangle. CdrbhaLlon 
siampR. United States CDinmemoratlve!!. 
MoaambJoue triangle, large colonial pic- 
torials and 25 different given free to ap- 
proval applicants sending 3c ^taga. 
Sierra stamp Co., Bax 0T3, Ban Bsmar- 

dlno. CaliL 

ESTONIA: 20 Dlffarenf including searco 
imperf. Issue.r., Ifee bargain priceliat, un- 
excelled approvals with prontsharing cou- 
pons. Everything only 6c.. Send today! 
Imperial G.F.O. BOX 130-E . New Y or k. 

100 STAMPS Each from a different coun- 
try including coronation. Jubilee, animale, 
ships, triangle. Ten cents to appro^'al ap- 
plicants only. A. Anderson, 36T Fulton, 

Brooklyn, New Yo rk. 

BARGAIN Special. 26 dffferonl teta, 5 
stamps to each set. beautifut Freneh co- 
lonlak. all for $1.00. Jerome Stamp Hobby 
Shop. 3384 Jeromo Ave., Hew York C ity. 

23 UNUSED Soviet Rufliton beauties. 
Catalog 60c. Only 3c to approval Appli- 
cant!. Pearce. 2 »J 3 N. W. 13, Oklahoma 



II. E. Mixture. 2 pounds. *1.00. Halmca 

Stamp Co., New Alb any, Ind. 

100 U. S. Different, illustrated album 
pages, approvals, *t. Brown, 4Td Audubon, 

AA3, New York- ^ 

C2^0R0NATI0N, Jubilees. British CoU 
onlcF JOc with approvals. Sach:ae Stamps, 

London. Canada. 

25 DIFFERENT U. S. 50 With apDrbVal-1. 
Benken. 2433 SnuLh 9th Street, Mllwau- 
kee . Wlaconxln. 

l^ODO VARIEflES”"lc"Each1 ^rdm 
Davison, BaX a 568. Ma nche ster. N, H. 
BEST U. S. approvals in America. Hitbcr* 

3 South Eikhtn. Minneapolis . 

approval Applicants— Free stamps, 25 
rnuntrtes. Poatage 3e. Harlan. 5307 S. 

Mar.ihflield. Chica go. 

TRY ''Cent-HJ" penilF approvals. Ran- 

som, 1333 Pontiac, Ann Arbor. Mich. 

60 DIFFERENT Foreign 3c with approv- 
als, Siegel. 2313 North 31. Milwaukee, wts. 

lOuD QUALITY Mixed United gtatex l*c. 
Two pounds $1.00. Flvs pounds $2.25. 
Halay. 4S2 West SBth, New York . 

U, S. Mint, Edlaon. Pula.^tl, Boy. Vov^~ 
town. Newburg. 30c. with Croos free. 
McClay, Altadcna, C alifornia, 

FREE! Triangle alrmalif Dlanvond! 
Plctorjalft! Brlti-sh Colonies! Wonderful 
packet 6i different (no Europe! Sc to ap- 
proval applfcapt!i. Bargain Co.. Box 
Timoa Square Station. New York. 



MEXICAN Stamps; 50, lOO. I5t}, all dif- 
ferent, selected; 20c. 60e. *2.00. Central 
southamerJeaps: So, lOO different; lOc, 30t. 
other appcirtunitieHr V. Trevino, ApdO. 79, 
Ou&dalajara, M ex icp. 

Wanted Urltieh lubllcca and carona- 
tioivs. Stanley Tafilnw, 64 Wcat 109. New 
York City. 

FREE Stamps. No approvals. Send 
postage. Fanter , 54 52 Robin. St. LOULs, 

FREE — The Stamp Finder! Our now 20 
page edition, fully tlliutratcd, which will 
enable you to Instantly Identify all difficult 
stamps. Also fine packet ol odd and un- 
usual stamps from Bosnia- Henegovlna, 
MonacD. Fatlala.. Crprus. etc., ln.OJU.dJng 
maps, ships, animals and strange scenes. 
All free to Approval applicants ineloslng 
3o postage. Guroelan Stamp Co.. Box $33, 
Calais. Maine. 



Idbo DIFF. Btampii 66c OF ID9 diff. 3c 
with approvala. Dura. S3T W, Brentwood, 
Detroit, MLOhigAn. 

FIJI Pictorial set. 3 valtica an rcgiatcrcd 
eftver $3. B o x 144 , Suva. Pljl, 

ILLUSTRATED U. S. list, prico SDc. 
large complete U. S. price list free. Send 
postage. Stanley Olbbons, 38F Park Row, 
N. Y. 



so U. S. Used, Scott TPO through 749. 
ti.iH). Direct Wholesalers, Chevy Chase, 
Maryland, 

WORLD'S Smallest airmail, free stamp 
magazine, iS.OQ u. S. . animals, bird. In- 
dian, ftlrplikue, coinnqrmorat] vcji, Bcarco 
Rtampfl 2a countries, Sc with approvals. 
Capital Btampg. Dept. PM. Little Rock, 
ArfcsDjas. 

MONTHLY Btamp and coin ipagasilne. Six 
months and 25 foreign atamps, 36c. Amer- 
ican Stamp Journal. Cedar Rap ids. Towa. 

SOUNDS Impossible r 120 dtricrmt-^ 
Afghanistan. A^rbaljan. Zanafbar, trlab- 
g]e, diamond etampR.; United Stales com- 
mEmciratlvea, Civil War iasue, $3. $5 high 
denominatfoLLs; everything — 50r Abell'S, 

1810 at,. Paul. Baltimore, Md. 

FREE — Five British Colonials. 106 dif- 
ferent from IQO different countries 2Sc. 
2M different 20c. 3M— 25c. &OC^60c, 

Charles, 508a Jonce, DeErolt, M ichigan. 

U. Bm Canada- Newfoundland, Moxlcor 
'"Four Star approvala. “ Nothing like 

them! Write today. 312 mixed U. S. only 
lOC. KcSSelS. Tucson. Arizona. 



EARN Cash -e lamps, sell my approval 
books. Nickel packchi.. ElllsOn, 284 1 Wo^t 
37th St., Brooklyn. New York. 
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UNTTED ftUprOrt'ftls. Write for &e- 

lecClon on &ppvovaL iflth century airmaiL^, 
TEVenuca. No premlutna but 
fast flcri'ii?e. Jahn Daub. Wabaatl BLde ^ 

Pitta burgh. Fctina. 

BtAirTlFUL irl 5 h Firlfl. Second aeC al 
acii.]venl.r stamps n.asueo by Irish Hospitals' 
TniaC Li [Kited, bublin. i^peotmen ahect Of 
30 atampt supplied free uf charge to mil 
iMTiUne to Mr. J, O' Sheehan, DeparlmCUt 
FM. SB Ea rlsfort Terrac e. D ublin. Ireland. 

S MATJ, Sheet Of 4 dllTerenT Lrl^ng'Ees 
IdC to Approval EtppIlPati ila. VJct^rlA $tAinp 

Co.. LolidoH 4 . Canada. 

UWBELIEVAHLEI G3 Dlfrerept, slK trl- 
nnglcs and dlAmond-i; flirnmll, amrsal, w«r 
snamps^ — CUma, Japan. ^tanchulfMo. In- 
surgent Spaing Asia, A fries ^ south Seas. 
Everything, 5c! Crowder' a, I37E Worth. 

SaEtifnore, Md, 

CANWON! Set bl atampe ahuWing omn- 
noii, Qting sotiad. cavalry charge and 200 
other diJJcrent £tan.i[w, only 10c In Ap- 
proval applicAiits. L. H. Retell Stamp Co,, 

4047 Ketiuibix, Chlcae o, 

FREE! Two coronatioii acts. Pa'itmKB 3c., 
ItoberUt, 3l^F Shearerb tii, Ba y City , M ich. 

UNITED States — 4S diHefent. perfora- 
tkou gauge, hJiniies. bargain pricelist— all 

for lOc . Seld e ntKrg. B aroda, Mich. 

LIBERIA Snake triangle, giant Bpanlch 
triangle, 50 ether Etaenps, Ge. Wright Co.^ 

2527 Qiiliford, Baltim ore. Md. 

FaNAMA Triangle and SO othrra liree to 
approval appUcapts aencUn? 3e postage. 

Tath a m Etam peo. Sjjrln.g_fleld-.30, Mmoa. 

FREE! '■tiliiiefl States' and BritUih 
North America'' — OUr valuable, cjonspieta. 
lllustraled., 04-page qatalbR quoting lowest 
prices. Big itluatrated iLat of foreign 
stamps also included. H. E. Harris ^ Co., 

137 TturiiilE Building. Bos ton. MaJs. 

2«P DJFra'RENT iflc. bT«' approv- 
als. Covert Btamp, 39 Stacen BKoester, 
_ 

STAUPB. A superb Belectlen sent dd 
approval. Quality at low prlcea. Rred 
Hcra he rg, B OM 91-P. EJmhurSt, HI- 
QUEEREST Btaiiipt pacieL Reci&lvi one 
of worxi'ft .smallest stamps l scarce Vatican 
City: Dr^eS Red Cross recited snake in 
Oarden of EdsnD: Manohultuo; Soruth 
! mountain lion); ktazambique rgiraflei; 
JPalestiTie: many cHh*fs. A 1*0 blK packet 
35 dlf. Japan, (including earth tmake 
Stomp it and pkt. 15 dl£. China. Every- 
thing lor only Sc lo approval applicants! 
n. M. stamp Co,. BOS 230P. Port Cheater, 
N Y 

50 DIFFERENT;’ 'Fine D. 5. rndtidina 
perforation gauge, lOc With approvala. The 
Stamp Shop, 3o^ HoSland Bldg-. t. 0 Uia, 

Me 

BRAZIL. 50 Different i'Od’ w'flii’ ’ bargain 

BpnrovH ls- tTgvlB-r Silver Lake, Ind, 

ASK For OLir WOndDrful one cent approv- 
als. Prospeot Stamp Co,. 225 Broadview, 

Toronto, Canada. 

WHCLEBALE Catalog for dealers. Illus- 
trated. PostagB 5c. Frank Ob.. 49Qd Ohol- 

grove , BAltlmore. Md. 

PEMNV Approvals, that satisfy. Nall 
■Droitbera. BOit544l-P. Philadelphia. Penna. 

3d different Angola. Cape Verde, 
Guinea, Portugal. Moramblque. &t. Thomoa 
and PrlnOe 5c. Approvals. Etepraw,, Ocean 

Park. Calif. 

STAMP Dealers, pour ad here will bring 
wonderful returns. Asfc me lor proof. 
F. W. Johnson. Manager. Claosined Adver- 
tlaing, Popular Mechanic* iiagazine. 3W 

E. Ontario S t. . Chleggc . 

APPROVAL ShEEtfl. One to three centa. 
Frederick E. Driver, S{H>9 PJnanee Bldg., 

Philad elphi a. Penna 

S5 UNITED BtatE&. Ipcludlng M and g5 
StatPps free to approval applicant. 3c 
postage. Brownie Stamp Shop. Flint. M ich. 

WEEKLY Stamp magar.ine, thirteen 
week*, lOc. Stomp Journal, Kalamo^oc, 
Mich. 



PROTO FTVJSirrVG 



Twenty Reprinto 25c. Boil developed 
and two print* enth negative 25c Srnd 
for free mailing envelopes, price list. Star 
Photo s, J-loS N. pparij^n^ Chi tago^ 

FINEST Work in oolorod photographs. 
SslO— 5dc, SiT^SSc, Lake studio, 53 Am- 
^Tps g at.. Rochester, N Y 

THE Best snapshot piiriure* in America. 
All itze pictures one price from 123 to 127 
each Jo, KhlarBoraenta ebniaot stvlfi frpm 
smallest film le an &c. fTom I2T to llB, 
4^6 Be. Helen Art Phptp S^rvler, Albany, 

N. y. 



Two Beautiful enlargetspen ts. eight elpc- 
trbglos.^ prints with roll develpppcl 2&c. 
Mayfair . Dept. H, Be™ 2dl. 'rolcdD, Ohio. 

ROLL Developed. 1 print each iienaL|v«;, 
B by 10 enlargement 2&c Reprint* 3e. 
Dudley Photo Service, 1701 South iith 
f^ace.__lJirimii^ft[nH Alat^ma. 

flEAtirii'tTL Photographic Christmia 
oartts. 75o dozen. Send nCgaUvr nod lOc 
fnr samplei Hcnch Studios. Hamsbutg. 

Penn^. 

ar.\IL Ybur rolls to Aim center of the 
world. Any 0 or 0 eipo^ure roll developed 
and printed 25e coin, D«Luxe enlargement 
couppu free! Photo Plnlshltip Shop. Eiit. 
2i yrs.. 41I-5B Owiesee Valley Tru-it Bldg., 

R&chcalrr. N. Y, '"The ca mera _ Ci.ty:J|^ 

2fl REFRINTS 55e. 10&''Beprinta SI. 
Roll oevelopetS with ifi prints 25c. New- 

^ne. L MevwcwHl. Ill 

Pi^'OTOGRAPHY Fcc^pleosure and prof- 
it. Prepare for profllAble buslneiia pr fas- 
etnallng hobby at home, Frevlpus experi- 
rnce unrtcdessflry. Common school eduen- 
tlon aufflcledit. Write for ipfoTrnallon and 
regultoment^. Ainerlcan School of Photog- 
rrtbhl'. 30-ni Michigan Ave,, Dept. 3450, 

Chicago. 

^ THREE Prints rich gcidd negative In rot] 
25c-, Trial. Reprint3 3C. Fl'cd D. East- 

pufitv, B ode .__TO*A 

VVlSi 310 Cash for beat film Of the tn-btlth. 
Rolls developed, g prints and enlargement 
dfTcr 2SC. Reprint* 3c each Oeppert Stu- 
dios. Dept. PM- 3 20. Des Molne.s. Iowa. _ 
enlarge M ENT Of ea'ch pJcliirr On VtHtr 
roll Sic. Cut Hate Photos. Janesville, 

Wiscohslll. 

ROLL Developed, fi prints, 3 enlarge- 
ments, 25c. 35mm., 3C 3’i!''lt5“ enlarge- 

$1.3 5. Printwell, Wy oming. Penna, 
36 EXPOSURE Films fine grain devei- 
oped and printed 50c. Gla'^-w deeliEled edge 
enlargements 21-25. 3’i:x5. SL5^, 

Orop. Upper SfthduMcy. Oblo, _ 
SIJCTEEN Npartrinu prints, 3 Hohystyfe 
enlargsmenta with roll develO'peEi — r2Rro 30 
reprints 2Sc; lOQ. $1-00 Phulogniphid 
Chnstma.* cards — 10 for 49c; sample, Se. 
LlfBtone Btu dj.4M^Ajjt0- pes Moines, lo-wa. 

EXCrTINQ Pholographle pOstirru'. Col- 
lect gemiiuc pLeturt* stats nhotos with roll 
[le Including twn prints each ex- 
pmlifC — 25e. Coloretnft, 2510-P, ITol- 
h;wood .jCallf orn 1 0 . 

' ROLL Finished, 5x7 framed enlargcnlent 
49c._LcEc^ylt_^tUdici^ Roetland. Moss. 

" 1,1 FE’ Time photo finishlhg — Roll devel- 
oped. B prints, 2 entargEmciits, 3&c. Prints 
|ijc. L l fe P hotos ^ Hut£hi US on, Ka nsaa. 

CHRISTMAS Cards with envolones from 
your film 6nc •do?;au. Trial 4 alike Sfie, 
Film CapJtol sen' tec, pox 5fn. hoohcsier, 

N. Y. 

ROLL Developed, 16 prLnU 2Ec. East- 
f 5mdi p. 7 33 - 37tt^. I>es Moines ,_^ W^. 

’"aR'T’. 'Ypi.jr porlfftl’l pa'lnled'"9itl2. like- 
ness guaranteed, i^ena 50c and phpta- 
graph. Photoarl, 007 Bo. 09. Wauwatosa, 

Wis. 

3554M. Holts fine grain developed free. 
36 enlargements, Oli|XS, )i.w. Photoshop, 
Linton. .Ind. Car fri dge TcloadEd 35c. 

PERSONAL Photographic Christmaa 
cards, calendars tHustmted circular free. 
Ideal Photoa. Bpx S.255, Paterson. N. J. 

SENSA'TTon AL'O ffer. Flvd 5x7 enlarge- 
ments 21^. Eight candid anlaracmenta, 
3i(4'^, 2fc. Cardinal PhatEyers, Bummlt, 
N J 

CANDID Special. 35mm. rolls enlarged 
to 3Ux43j. $i.0fl. jftmm. rolls 60c., 

teprJnts 3c. Brown Photo Com- 
pa n y, 1H|D^61 EmchsOn. MlnncapolLi. M> nn 

ROLL Developed, two oata prints 25c. 
WlIkca-EaiTE Photo Service. Bor G4, 
wittea-Barre. Pcona. 

IMMEDIATE Service! Better jjletur^a. 
Sixteen guaranteed prints from roll. 25?. 
One colored or Iwo plain enlargement* 
and 2 guaranteed prints SSc. Sixteen, re- 
prints only 25c colu. Candid rolL* tlevel- 
oprd freer Prints tnlttrgcd to 3x4, only 4c 
each, One dft.v acrvlCe. Details and niall- 
ers free OH rcqUMt. American flCudiiK, 
Box B. Lacrosse. Wls.. 

Ifi PRINTS With rou 25C. 16 rbrJnls 

25jC^ Hex Photo. Ogden. Utah. 

MILLIONS Now know ''HollyLints McAUs 
BcEfc^ Prints."’ Two profeBaiema] tnlarge- 
ments with trial roll — 25c. Fascinating 
prEnuum.';. Unequftleil service. Holly Unt5> 
P-I3M. Ho llywood. Caliro mtft. 

35ifMT. ROLLS Flne'iVftin developed and 
each shot Crtlarged to SI, 00. Ideal 

Films. Birmingham, Ala. 



EXPERT Photo riniahing, one day florv- 
Ice, 6 eenume oicpensive velox nrinta, two 
double weight professlopal enlargemeuT* 

25c. Expert Studios, LaCrasse. Wls, 

ROLL Developed. S brilliant fadeprool 
VeEbx prints and two professional enlargit- 
mentfi 25c. EmtKiR&pd pholo Chrlstmaa 
cards of calendar* from your negattvea, 
4 for 35c, envelopes Included. Overnight 
service. Young Photo Service, 406-C, Al- 
bany. N- Y. 

BEAUTITONE Enlur#emt'lU, dlini: and 
negative. Giunt Snapshoif, Inc., Green 

Bay. Wis. 

GUARANTEED. Roll developed. 16 
prlnh^ 25c. S4 prints 3$c. Qiialtty Photo, 

Hutch Initon. Kansas. 

QUICK ServibE} — Holl$ dlEveloped, 3 guar- 
anLeed prints; 2 enlargemEiits; 35c coin. 

OK Photo S ervice, Ottawa. Kansas. 

ROLLS bevelotJtd and primed loc. 
T rial , Quality Flulsher3> Maywood, Rj, 
PROMPT' ^Ji^rvlce—QualHy work; 3 lj«au- 
tiful double weight gloa.i enlargementa, | 
guaranteed neverfade prints each rail, 35c- 
Execl Photo Service. fju bunuOr Iowa. __ 
WILLARD’S "Gives vour’ 'plcturw i 
beauty ttn^airnrhi — they're clear, bfitiiont, 
full of life. Boll developid. 2 prints each 
negative 3if. Enl&rgehw-m coupon. Wfl- 
lard's. Box 3535- A, CleveLaad Heights, 

Ohio. 

ROLL Dovoiopvd, le ^uarantc«d printt 
35c, S m arC_Ph otri.^w^npria. MlnnMjPta . __ 
PROMPT aervicer"’ Kiiirahljstd wort 
Two benullful portrait tyi>o double weight 
enlargemenm, eight nevyrrade alwi printa, 
each roll 25c. oubuquo Film gervicB, Du- 

buqUe. Iowa. 

ROLLS Develoi>ed. 3 prlota each and 1 
fcEfl enlargeiuent coupons. 26c; reprintfl, 
Jo each: HjD or more, Ic. Summer's Stu- 

dJn. Union vine . Mo _ 

ROLL Developed and i bPAuttful Veli^ 
gloasy prlnL^ 35c □olh or stamps. R^rints 
3c each. Fotoprlnt Service, BeX E, RMn- 

OteC. Va. 

FINER Finishing. Rolls d«vElop-?<l and 
printed, with one colored enlargement, or 
two profes^mna) enlargements. All far 25c 
^cplnl, Genuine, nationally known. UDen- 
Icne .'^uperiar quality. Moen. PhoLO Set Vice, 

l;.n. O rpasp:. W:r ^ 

TWO Olosay ehlargein^eula, l colored 
with r ci i 25 q. Arbor ser vice, iQ, Joh aL tll- 

FOR The dlsvrimfnatrng amataur. rql] 
developed and carefully printed 25o. re- 
printA 3c. Supc^rtor workmanship, sojine 
day service. Paramount Co. . 337 E. S2hd 
SL, New Yurt. 



C.AMEliA!*. mOTO StTFLlES 



CAMERAS on timer lO'v dowii. 10^5 
monthly. Literal trade-in altowapoe cm 
your old Eunera. New catalog flUistratea, 
dfiMFlbes, pripM, latest modelj;. aU make?. 
Uontalos expert advice on choosing your 
camera, $er|<t lb cenpi for yaur Copy. 
National 'Tarffet and Supply Company, 
Dept. P-37, 13&S - 25th Street, Northwest, 
Waahingto D, D. C. 

BARS Offers you extra value In our pol- 
lov ol your tnonev back without question 
IT you are not absolutely to its fled. Few 

F'xcerpt.v fram our HaFgalngram Ng, 

236, b6 pages of Ali|] camera values and 
auppTiea. It's Iree for the asking. Zeiss 
Ergo detective camera, v.F. ilse. Carl 
Zeus Tessar F:4.5 lena, right angle finder, 
S32.S0. 2l!qx3] j Agfa plate and Aim pack 

camera with F:6,3 lens In shutter, pre- 
cision COtistruCtlon, $15.7:3. Midget Marvel, 
F.4.5 tens. 35 mm. size, si 5.75. Tho great 
DolUna n Candid, coupied range Under, 
Radionar F:2.9 IcEis. Compur Rapid shut- 
ter, $49.75. Argufi, America’ « own CAIUlld 
OdtPcTB. its. 50. But better aen4 for this 
book. It is a truE guide to shrewd buving. 
Ba.A'j Camera Company, Dept. AO. iTS W. 
Madi wti Bt,, Chicago, minnis. 

CAMERAS, Binoculars, mlcroscops, 
drawing seta, slide rules, hun,dreicpi other 
scJtntine Lrutruments. Bargain prices. Rig 
Illustrated c-atoiog IQc. Cosh for your am 
lnstFtltn<‘-hts. Advance fJclEntlflc Iratru- 
162 Madifion. Chicago. 

CAMERAS And ^ijpplSes. Free tllu^rrnt- 
Ed eatalog listing everything pholographle 
— atlll and movie camera.'', dims, lerwes— 
;it tr«mendou£ saving!^. HnndrMta OT l^r- 
Kains. nrw and used. All giiRFanteed. We 
takp your old camera or equipment in 
trade. Write now Tot your free copy of 
our newest niopey -saving bargain b^k — 
Just out! Limited edition. Hurry? Cen- 
tral Catneril Co., i Photographic HeadqHar- 
tera Since 330 South Wabash. Dept 

12-K. Crhlcagp, 
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UNLARCjER il.59. Makes nos-tcard aLze 
from smull riFHatlVK Fu)lv (fuaraiUttMa. 
ParamciUTiL Sales company, fiS Dudley 

aLrE<!t. BosIpik Mass. 

USED CftmeraE. Lrlptxl&. rtiulpment. 
Bend iUUnp for deacriu^ivc lUt. H, ft, 

Jahnstm. Desk M. Ba]Limofe._Ot1ilO. 

^CAMKRAS/ProjeeLarB, nim. wholesale 
prices. CatalUf. V'itusraph, BCk 5*1, 

Taunton. M a-SS- 

PHOTOCFtAPHY Pays bln ])tofLtS- Make 
meney with your catnei-a. O^^'er SOiJ reenm- 
nieiicled boots on all hruficti-es of ptioton- 
raphy. CataLop free. Pop^llar Mechanics 
2DQ E. CFntar io St, . Chicago. 

3P0 PHOTO- KtNKS—?5c. Cos'or.q, enlark- 
In^. lens care, developing, priiHUis. locos- 
mg, trick eflcets, coloring photos, etc. C4 
page booh. Readers Nervier, SOd-SO N. 

Clark, ChJeaeo . ^ 

SEND For new PhnttHrranhSc "‘Bargain- 
tram" before buying cTactshfrc. 1.500 live 
speeiaia, MDguirs, C4 West laiti. New 



TIkaRN Mew, prolfteble profetLslon. tVtm- 
derful opportuntLy. Photocotor instihue, 

San rranclgg p, ^ 

PACKQ ROUNDS Mfcitc pdrlfaitii’ioforeS' 
alonjLl. Professional baClcKroumtS 42"x48" 
fi.KO postpaid. Monej' iJAck gujirantee, 
"Girard Special Lies/" Long Island City, 

Now York. _ 

35MM, FD-M Useri— SS'l t. SuperK' or 
inrru-Rrd pa-^tpald, 51. Pd. H54 K. Gard- 
ner. HoLLywood, 

ft EVOLUTION AH Y Faucfif' waUir soft- 
ener Improves prints. S3.Q(>. WatorsolL, 
^usrtlJlO, California, 

ideal Gift. "'WcflOD'* visual Dsposurc 
meter guaranteed correct all Sims, day. 
night, movies, stills. movlPK objwts, Sat- 
Isiaction or mnnay back. Sand SJ.UO. 
"Wt?^eo" Company, 354 Sutttr St.,. San 

^anersqo, 

IF You go to MeKieo ask first lor pNcts 
end pamphlet* of npest aernmn qqatily 
nil]i;at.Lire and other cameroa. fainociiLar.'i^ 
movie c&meraa and projiactora. Foto Man- 
tel Suer. R. Rddiger V. Carranza 11, P, O- 
Bdt 145G^ Mctuco CUv.-ltl3. Branch zCocc: 
Tiioana. Baja. Cnhfornla. Branch storci 
Tijuana, Lower Galllcnila. Hotel Comcr- 
cial. Branch, store; Monterrey, N, L., 

MorrlCK OrSente No. 551. 

MAKE Powarlul telftphoffl capieta^ Ul- 
flPK coat, Jamnr. 91D^fnnoryiiJif...N._y... 

Cameras, ShuttErs repaired.. Lrutber 
beLlpwa inslalled In folding and view cam^ 
Eras. Bellowa made to order. United Cam^ 

era, A-l5l!t Belmont. Chicag o. 

NO More wasted Him or Unni;CcssiJ.ry CK- 
pense. TAlce pictures you eau be proud of. 
Sell to magazines and newspapers. Make 
good money wherever you live. Eiisy. low- 
cos c home ftudy course shows yea howl 
Free catalog. Universal Fhotographera, 
Ew pt. 10 4. to w. 33 St.. New VoTk city. 

cameras Films, paper 2S^ to 3S'.# 
discount. PAramOont Photo Diyielaa, 327 

East 9and st,. New York, 

HAVE You a camera? Send len cents 
for T-ecent number of our bl.p pdagazine, 
showing how to make better pictuvea and 
earn money. Amertcan Phptopraphy. 1 lA 
CeTnera House. Boetou. n, Ma^s- 



MOTJON rirTIlRPli .AND SOO’D 

KQL’IPMEST 



BASS Wants to mal] you without charge 
our new &3-pBgc cine Bargamgram No. 
sai — eotind, sller^t. A mm.. l£ mm.. 3£ 
mm. eguLpment. of the quality we can sell 
on our money bsok auarantce. Write for 
LIUS valuable book at once. FUtl descrip- 
tion of tho RCA la mm. Round on flltn 
caineTa. Newsreel model is only iSSh.WI, 
and Ba-W is csdu-'^lve dlstrtbutar. Dept A. 
Saas Camera Company, lid West Madison 

Street, C hic ago, I llinois. 

HOLLYWOOD Titles msido eiwy Trace, 
artistic fitlJng charts. fll.-DQ complete. 
Samples, 3c. S-ielii Sludlos. Flatiron Buiid- 

^ff. New York 

iS-36‘ MM.'Fllm's. Ust 5c.^ Ecdncr763()0 

S. Talma n, Chicago. 

OPERATE Movies in halls or undtr can- 
vas. Pleiisnnt Cash ocoupuLloit. Partieu- 
Inrs 25c. Film catalPtr. aamnlcs tOe. Miller 
Cine Films, South Main. Elmira. N. Y, 
CHRIBTMa 3‘ Film, IGmm. ii.05, limm‘ 
9Sc complete. Free 16atm. , Bmtn. bargain 
lists. Home McvleS, BOk 21 &, EostOn, 
Pennsylva nia. _ 

30 USBP lAmm. Snitiid preiectors — tl3S. 
Rwhon^ State Theatre-. Pjtt':burEh, Penna. 

NEW Mcvle equipment? (Trades accept- 
ed.) Superior, 120 Fourtti. Patersion, N, J. 



Talkie Proerams rented, acid. Bin1p- 
ann . 1275 E^ath Bro ad wa „v , Dayton. Ohio. 

BARGAINS iGitim., Bmui. Free 
Ciimera Service, 1125 Howard 5t, . union, 

N J. 

ICMM. SILENT “UJD Ft. comedlsi gl.GU, 
lOD features 45P eflch, Waldo Filmg, Clu- 

clnnall. 

” '35MM. TALKIES At barEalh prices. FYte 
lists. Lakeshore Fum £?Ervice. MbchiRoxi 

City, ind 

St LENT 3Smm. Films. Projectors. Cheap. 
Demagy . 1 223 Berkley. YoongStown. Ohio. 

PROFESSIONAL 55MM cameTa S5h.ClCl, 
prrijccLors. Mterophotoeraphy equipment. 

Avon d, 74l d th Avemi c. Ne w Y ork. 

NEW, Novel "harfiftlnfiiniai” right off 
press. 1. 500 movie sneciaEs^iioundl. ijilent 
■“0, 16. S&mtn. Used. new. Films, cam- 
ei'uS. praleotovR. Rcreeus. accesi^aries. rental 
library. Wt trade, rent. buy. sell, Mo- 

kuH's. 6* W"est ^84th. New York, 

SoMM. FILWS And equipment, L'stS. 
Kuk. JT'l Driving Park, Rochester. N. Y. 

asMMr~souND "Films" ond p’rojeeiiars. 
Ob fclc>- Film __FKoti wn-fto. ^ wetaonv ui e q hiIp. 

"gome DIli3. Wpstern:'. 5Qtr''ieel 75c. 
Jer.wy FHntb-, 2Q7S Richland. LakCWOnd. 

OJiio. 

movie" liargfljnii galnre, IRmm., amm. 
No'Wfitkft. lil Broadway. Paterson. N. J, 
35MM~!^LEN'i'SV"'BaleaiiJS.' "idsla Irce] 
Wm Eatl. 500 Church. Monterey. Calif . _ 
“'lEMM,' ‘ film. S2.&5. IM’ ft., 'i deludes 
prcHiD.'iflinif. Sinm. bargains. Photo Finish- 
ing Go. . 3lA6 B^oad BE.. Cranston. R. I.^ 
DIME Brines technical bulletins, enfa- 
log;:. and free equipmcni offer. Sample 
movies, ftmip., 25c JGmm.. 50c. Kearney. 
145^ N. Gardner. Holly wdod. 

" 35MM. SILENT Bara^ilus. Rciiilcd, sold. 
Caldrrara. 51I& Sout h St. LOuia. GhicagO. 

35MM. TAf-KiKs, Sale or fent. gnernwQ, 
3*133 W;estJJSth SI r«t,_Ck\ve3tt _ 

SILVER Screen WUli floar tripod 23x30, 
worth $7.50. WllUc they at 12. JW. 

Homatein Photo Soles, 20 -P Eq 5L Madison 

. jCb :iTi'‘£’51u. JJihlflk' 

FILM For projectors, Ifi-ftmm.t all klndal 
sdrnnle lOc; lisLi free. -4rt dim. Onodwill 
C ompany, JackSon, Tenne ssee. 

MOVIE Fl;m. Develop youfself. UiliVeJt. 
Eisltnfin. flCr Cbetnicftl srtnipleii l 5c. Raw 
fiLtn wholesale. Lake Oomera Exchange, 

Gary, ina. 

iddh FEET Jt5mm. 75c- Projectors. Talk- 
lea. Savor -Me. WoodclJff Lake. K*w' Jersf;y, 

MOVIE Titles — Make them iouraelf 
quickly. Perfect Icltcring, With the Master 
Printer. CntUplete Ulth. sUppliE:i' $4.50. 
WriCn for illustrnted cataloFf. The Tech- 
nygroph. Master Prlutcr Division. TeebnJ, 
Illinois. ^ 

MOVIE Film?.. Smm.-16/nm, RctUiccd 
prices. Free list. Crown F'llm Corp.. B-45 

Me lr ofle Bt., Bos ton, Mass. 

BEST PriiCfW B min.- I'fftnru, Write. Penn- 
svjvaiiift FholQ, Box 423- A. Willi sunsport. 



LEARN Mollod picture IheuLre manage- 
ment, advertising, projection. Free eata- 
lo*. Give flge. Thciitre Institute, Elmira, 

_NL Y. 

B-iftMM. All EubjectH, sJlent and anund. 
sale, rant and OKchange. Fllma rented 
everywhere. Free illustrated catalogue, 
fWith sample him I6e. ] Garden Exchange, 

317 west BCtll. New York. 

"THE wnrld'a Oreatesst PJtsaiorv Flay.'" 
epund or sjlent, ^ ri^ts.. ]*mm. , rent arut 
nurehjtse. Buperlqr than Obisrainmergau 
stage piav. Write Horn on way Film Ca., 37 
Church St., Boston, Mass. 

J 6 -35 MM. RENTED iOo Wcotlv: lists 3c. 
HnCTn^an Film Bcrvice, 57 Broad. Albany. 

N Y. 

GENERA Film, 100 left double 8mm'. 
S1.T51 100 Ie«t for univex. si. 00, nastpAid. 
Srimplo free. Fromaders, payenp&rt, Iowa, 

BARGAINS'! Qmm., lOmm., free litera- 
ture. Elder^ B-739 Boylstan, Boston, 
Mass. 

TO 25T{j Discount on stlU or mpvjg 
cumcras. Free Circular. PiramOunt Co.. 
327 E. 92rtd SC, NCW YOTlC City. 



R .imos. SUP PLIES f INSTRUCTION 



ZENITH Radios wha|esal«, list free, 
Ratnoman. Bos 452, Moryvllle, Tenn. 

IJISD RADIOS only 8S.55 prepaid, eiec- 
L trie shuvers *7 50 Sima, WgfWlck. Ncw 
Vnrlt. _ „ 

I TELEVISION franRv-isDr fci!:. *9.50. 
“ Arthur Poh], 2123: Hubbard. D^trult. Mich. 



WIRE Gauge, direct reading dial, plana 
und Palibrated dial 35e. Trost's Radio 

Shop, Box 16, Chhccrdia, Kai ia aa, 

PLANS 16 Record -brpaklne crystal sets, 
with "Radiobuilclor" — year, 35c. L.aboru- 
torles, 7700-C Efi£l_Hth, GakEftnd, Cftllf. 

LATEST fteles5-"iefl Vwnhon, Decea. Meio- 
tone. DEuebIrd, SI. 00 per dMen; Victor, 
lifuttiwJck. 001011314*, 19c., e for Si-O*. 
■Send for giant ra'tUo catalog free. UnitAil 
Radio Compaiiy, 66 N. Market St., New- 
ark. N. J. _ _ 

LEARN Rad^p — Jobs in acrvlclnK find ap- 
cratiug lor trained men. Postcard brines 
folder. Radio Training Institute. fiOk 657. 

Tampa. Fl'Cuida^ 

RADIO EugmeerlnB, broadcasiing. bvta- 
Mon and police radio, servicing, marine 
and Morse telesrkphy thorouflhly. 

All ix]>ense3 low, Catalog free. Dodge's 
Institute, Ames St,, V* lEarai sg. Ind- 
FARM Radio (8 tubeJ'sa.dS, IM ileWis, 
Catalog free. M a rco -Pt Kansas City, Mo. 

FREE Information on lioW to Obtain 
BOvr'inment license tO operate J'OUf OWP 

radio transmitting station, also Indrur- 
tloiui for building transmitter. TaclinicaE 
RadlP Co.. 32 Hudson Bt,. Yonkeni. N. Y. 



MUSIC AND 5 IUSICAL INSTRirslKNTS 



PHONOGRAPHS, Par La. supplies . FOrl- 
sbla? k4.65. Records 6c. Epsteins. 5Q Fir&t 

St., New York. N. Y. _ 

SONGWRITERS r Amoving convincing 
propBsLLioii. Hlbbeler, C-5, 3157 N, Avers, 

Ch ionF'di. 

^fUSIG Compo.'ied |Q words. Rhyming 
pamphlet on request. Phonograph record- 
ing of ciomiilet'ftct aong- Send poem. 
Keenan's StuOios, DepL ITU, Box 3i4d, 

^Bridgeport. JPqniij 

MELODY Campofiing course 41. OH. Little, 
515 M as on Theatre. L o s AnweleX . CftllT . _ 
BONG, Poem, meli^y writer*. Write 
SlUefEU. PM'i. Ouarajity Bldg.. t-Idllywood. 

SONGWRITERS-— Avoid cotnmOU. costiy 
errors of amat-ctirs. Free, inittruytlve, au- 
thorjtatii'o booklets fay Ifimous Broadway 
cotnposor. will fiuldc you \o better, mare 
marketable man 1.1 ;<.crtpt.v. Write lodav. 
Gonev.‘rlters Institute, l23^-C Broad a-'ay, 

Nj'W_Y/Ork Clty_._^ 

AkZZ Pjftrio EuaranttEd by mail In 30 
Ersklne Studios. 810 East 14 til 

at., OaklBnct, CaEJfornjg. 

BONGS. ArraagEid. composed And print- 
ed. Satisfaction uuarantE^. Modern Mdl- 
pdlPB, Box 16 B1, Bail FrfluClscn, C alifornia 
SONGWRITERS — Agents, new" sales 
plan, Naljonal MtWi'P-D, 532 sixteenth, 
Oakland. Collf. _ 

BONGPOEMS’ Wanted.. Modern aerviC!; 
— percentage bHsis. Newald Musld CO. , 

KRchel. l!id. 

SONGWRITERS. Ver.i.g cr music. Urll- 
lliint opportunity. Write Immediately. 
Vanburen B7&, Reick ha vi^p^, KenluCky. 

BONGS. Pdehi^ bdUKht. compoacd. pub- 
Ushed. Ro.vnliy eoniriu;t, fr-Vo adt'ire. 
bfetro Melody Fitblishors, 523A Ooory, San 

Fra nctaco. _ 

PLAY Piano by car. One dollar. Piano 
Shorthand Mt»lc- Company, BpringllclEf, 
Jlbiiols, 

DANCE Ordheatritisns, Sheet niuslc, 15. 
s L 00. . Lftwf e n,ce. Chiim go. 

Band Leading: Be a twirl major — ^Lgarn 
secrets of twirling and spinning baton — 
lead the hand — lt'& easy — it's fun. Com- 
plete course. WPod practice baton inoluded. 
all for $3.00 pdstpaid of sent C.'p.D, In 
United States. Order lodfty. Swain's Mu- 
sic House. Mansfield, Peima. 

^NG^Poem wfilcrs W»[Hi.^I“ou7 5ft-T0 
p]AP has aided mnny songwriters. Russell 
Duke received tl 50.00 advance on hia song. 
Burl Btigg'fi song won a nationwide con- 
We nioy be able to help you. Send 
pcw-tnFj or write for free booklet today. In- 
diana Song tiureaiL Dept 'll. Salem. Ind. 
" "aONGwRITi^S — ■Marheiing'" advice, 
rhyming dictionary. instniCUon booklet, 
gladly maLlcd on requeat. Songwriters In- 
sEttute. 1234-C Broadway, New York. 

ORIGINAL Music cotnpos'ed to your 
words, 55. 206 prlnUd eopl^ 810, fteglnald 
Belcher, Chatham, New Jeney. 30 years 
. church o rg anist, 

WANTED Oriel nat poems , s-ongs. for im- 
mediate foitslderaDon Send poems to Co- 
lumbian Mu5iic ruhliahera. Ltd-, tx-pc. 42, 
Toronto. Can. 



DUO-FLeS Reerts for Clarinets, and 
SOKoph'onea Eliminate your reed iroubln^. 
Write for circular. DUO-Flei Reads, 1204 
1st Ave,. Evansville. Infl. 
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POPULAR MECHAMCS ADVERTISING SECTION 



SONO PcclTLS wanted tc be set to milslc. 
Frte txamlnalion. Htnd iTdema tG 
Bachelor at Mii^tc, 4153-FM B. Van 

LQ8 AngeleSn Caltf. 

PJaNO By MT, Ptfe boodrec, Dflj-V- 

Way, WcwIwqtUi Building, i^artwrn, 

Mtcnlg^an^ 

MUSIC Comvoned to wurds- Wond«rfui 
prqp cattlon. B auer B n»- . Ogtilmgh. Wla^ 
WrIte Souffa. Biff maney and repuia- 
tinn, Write Ux ICLiormatlocL J. Qordon 
Pub. Co.. 201 W. Hoyn^. Ave.. CMcaao. 

WANTED! LyrlGBi. meloiiles for sabffi. 
We aTTBnge, publlRb, aell. Eub!:tifir Song 

Stu dios, Pasnatc, M. J. 

LEiWif Swfnff"piaiiu] FD&Ul dringq free 
foldeir. Christensen, 751 Ktmbatl Hall, 

Chicag o, 

POEM Writers. songwrltcTS^ — Send lor 
Inca Rlijrtnina Dictionary. Songwriters' 
Onlde, Bubmlt best poems., mDlodLcs Unday 
ten bonaBdE. Superior oner, mmm Btu- 

dioB. De pt. Portla nd. Ore. 

SONG WHITES: Send your poem today 
lor I mm ertlflle ccnslderatlan. RlChtrd 
Brothers. 5 4 Woo ds Buildinff, CbiCftgO. 

SONG Wiitm. Send r«r pubti^bing 
AffreemeDt. MeKinler Muslo Publishers, 
IBOl E. 5SU1 Bt,, CniCAEO. 



bUSL^ESiS OPPORTUNITIES 



DISTHrBDTORS - SAliESMEtf. Sema- 
tlonal new model letter &eakr. automatic ] 
moisture feed, seals forty a minute. t3.50, 
Kendall Comiwny. Eaat Jaffery. N, H. ' 
BELT.B, Men'a, women's. mafte''m. and 
malte money. Ideal Christmas ailta. We 
ausniy materials. Sample 35e. Art Leath- 
er, ^00 Joaepli A ve,, Rochester. N. Y. 

MAKE tytoney eloctroplatina I Marvelous 
patented InventLen plates with elcetrJc 
brush-^asy as painting. Does same beau- 
tiful. permanent electrcpIatLnB — gold, Sil- 
ver, nickel, eadmlum. etc. — OS Dig tanlf 
mitilta. No Ilqulda — -UBtitwelght— portable. 
Anyono can u&o from battery or hoiuiehoid 
eurcent. Only *6.fl5 complete. Write for 
detaits and sample of work done. Warner 
Electric Cdl. 350 N. Michigan. I>ept. D-11, 

Chtca ao. ^ 

"MAKE Minora at home." Big profltaH 
Little outlay. Also emhoga, grind — fell, 
gold leal, Irmt, chip and make Imitation 
Stained giass. instruction cenceo 5Dc. 
Bcstovall. 4047-R M N. Whippl e. Ch IcaEO, 
Make Money manufooturinB permanent 
biiUdlng material. Low in cost, attractive. 
Big growing market. Equipment $25.05 Up. 

Equipment Company, Holland, MiCtl. ^ 

GROW Without aciJI’^Flowara. vegeta- 
bles, plants. Year round, anywhere. Only 
water and common chemicals u.wd. For-* 
mula $1,00. Clover PurmulaTT, Niles Cm- 

ter. III. 

“BINGO, ”"^Ncw coin Operated amuse- 
ment game. Large income. cfperatLng 
“route." Bmntl invealmenl. Details free, 
RobblEti, IHIP DeKalb Ave., Brnaklyn, 



WHOLESALE Tires butteries, radios. 
Standard makes. Monawk Service, NOW 

Britain. Conn. 

CAPITALTSB On your ideas. Send seU- 
addrcssed Stamped envelop* for Informa- 
tion. Alltson-ltems, Bon SI. Bound Brook, 

N. J, 

MAKE Money At home! Grow mush- 
rooms in cellar or shed, with AmE U. S, 
Patented Mushroom Spawn and atep-hy- 
Btep, easy-to-follow manual of InstruetSone, 
Fascinating, profitable. Booklet free — 
write today. Anglo-American MHEbrogm 

Industries. Dept, a?. To r<mto . Q nt. 

SELL By mail. “The Key to BusSnesa 
Opportunitlea" ' shows how. Particular^ Tor 
stamp. Maples , 3415 South Marshfield, 

Chicago. Illlnola. 

MAKE Artihclal marble, glazed tiles. un~ 
canny. Tabletops., plaques. SOnrs, hones, 
novcltioa. Hard, nreproof, inekpenalve, 
cement secreta. Brilliant tEIS and liquid 
rubber samples 3C. John A. Payn, 945 
Grande Vista Atcciue. Loa Angeles, Calif. 

FORMULAS — Fast lOlhna proemeta. 
Guaranteed. Laboratory tfisted- Lowest 
prices. Catalog free. Kemteo, 5SK, FsTk 

Rldve. III. 

NEW Moneymakera ! $1Q,05-$SQ.QP daily | 
Details free. Samples 10c, Marquez-PEC, 

Apartado llTfl. Merieo C ity. 

ROME Buslneas ei&lab]lE.her£ . dcscriptlra 
lEteraturo free, Byron, B2 Wadsworth Ave., 

New Yorfc. 

^TBADY MdiieV In. ihOWCurdS, Signs, 
window lettering. En^y. Amarlng details 
freu. Write Nctaoil Company, S-O30 Man- 
hattan Building, Chicago. 



"RUBBER Molds.'' Make them ycuraelf. 
Fqrmulaa, instructions 35d. Ideal Service, 

Park Rldffc. III. 

MAKE AnU-freeze. aimllar to Zerone, 
good profit, easy made. Write J. C. Hargis, 
Bov 2a. ct oastin^ B ts... MemptiU, Tenn. 

M. M. Earned $SC1. three week.i. ral(E|ng 
mushrDGm.1 In cel lari Ekceptlonai, but 
j-eiur cellar, shed perhnpa suitable. Wo 
buy CrojH, Book free. United. 3HB Lin- 
coln Aye. j^pl" C hicago. 

GET lailo your right field. iQc bringa 
analysis matertaLs. Vocational Guidance 

Inatltute. B oonton, New Jersey. 

EARN Mnnay, coat liquid marble statu- 
ary. art, uUlltT, rellfflous. Small luvest- 
ment. Dima brings proof, ColCS, 340 

Hayward, R oeh ^tgr. N. Y, 

MONEY Dally. No canva.>»lng, Manu- 
facturing art goods, rubber moulds. De- 
tails free. Nueraft Studip, Holteo Sts, 
PanvEr s. Mass. _ 

W "TESTED" MoncymaklniE plans free 
for stamp. Ho.me ludustrLea. 39 Lehigh, 

Roc hes ter, N. Y . 

LIQUID Marble-^anyone can matef 'em’ 
[>rfql, BlaaedJ Moulded, brushed, ^rayad. 
Hubberlastlc moulds. Composition flooring. 
Big monei' In. thesel Partienlars Irce, 
Marble lalp g RervEee, Edwardsville. 111. 

WORKABLE Mail order plana. Partic- 
ulars In booklet, 2$ C«ntS. J. E. flowe, 

BOOC 103, Evans ilHe. Indian a, _ 

WB Show you how to talBe capital for 
your business. Write Enterprise Biircau., 
Byra cuae. M, ¥. 

"RESULT Getter." magazine of money 
making OpportLinitlca. Copy lOe. Georg* 
Fenner, 1516 Luola, Louiavlll E, Ky, 

' attention. Finest buslne^^i opptir^ 
tunlty book on market. PartlculQirs Ivm, 
Cochran. 943 Baddley Court, Salt Luke 

City. Utah. 

YOU'LL Like resilverlng mirrors, auto~ 
parte, refleoiors, making chipped gloua 
Bigrui. Write, Sprinkle, Plater, 197, Mari-* 

on._ Indiana^ 

" FAECIHATING Profitable home bueinessl! ' 
Ws show you how to make vanilla, auto 
polish, antl-freezft, lamidry blroch. etc. 
2Sc brings simplified InstructloiM. Home 
Ocmpatlnnn, St, Faitl. Minn. 

PROnT With hew producta. Make, aell 
vppEat. Analysis. Research. Guaranteed 
forirmiai, Biggest catalog free. Special 
prices, leads. Gibson Laboratory, Chem- 
istk, BD-1143 Sunnyside, Chicago. 

HAVE Patented life zaiing device. Want 
imall capital to promote it, John Abra- 
ham. 1 ! 03 N, welfi. Ch i«JC. 

HERE'S A real opportunity. If you want 
B businras of ycur own that l9 eubatantial i 
money maker right now and has unlLmlt^ 
future, and If you have $504 cash tp oper- 
at a biEsiness in an industry which Roger 
BabiPn piTcdlcU will, In ten years, be larger 
Ulnit automobile Industry is today, 
Department 34, Box IBT. Lafayette, Indl- 

ana. for c omplete details. 

maTlgrder And local diJtribut&rs 
Wantsd. Enclose stamp. Lorrao, Albany, 

N. Y. _ 

INVESTIGATE PHTpcsRidn ' Pf merit, 
Tremendom possibilities. $I5.Q4 reeiuirf-d. 
American, 324 Drake Building, Irvington, 

^1 Jfi 

INDEPENDENT Old gold buyers mike 
quick cash profits. Work anywhere. Sparc 
II me. Full lime. Start small. Grow biff. 
Formerly co&t $24.00 up, to learn. New, 
oonfidentlal. copyrighted. Old Gold Buyers 
Mnnual. by expert, teaches you quickly, 
easily. Limited number now offered for 
fir!it time, 11.04 postpaid. No CCD's. No 
free literature, dinniiigham. Publisher, 
Box Ml, W ilmingtori . N. C. 

$14 DAIL'Y At home. $3.$D mall order 
article cc^te only 15c fen- materiala. Sella 
lUelf by mall, no canvasaihB* You make 
your moulds. Finart, 194 Von Romiselaar. . 
Bwfla)P.J4, Y; 

FREE Big mall. F(Htal brings HI 

Frcearl p e, 2302 Orchard, Cfhlcag a. 

RUBBER Mold bargains. Stamp brines 
catalo g. Colonia l Arts, Defty. N. H. 

PAYING Mailorder busihcsa for you. 
Write Dime Mailers. King, North Carolina. 

BUSINESS Man'!i Information, plans, 
formulas. Free UterUure. Jamel, 2531 
North Avenue. Chicago. IHln.ol3. 

BE Bucccofiful in business. Learn ele- 
mentary and guiding prineipUa from ex- 
pert. Don't lose time and money expcrl- 
mentlnff: study and win. Oomnlcte course 
reasonable. Free booklet, Gardner & 
Gardner 313- A Eighth Av*,,. B, W,, Cedar 
Rapids, Iowa. 



GROW Flowers, vegotablos, without soil, 
year around. Pleasure or profitu Chemi-* 
cals, formula, blbUcgraphy, $1.40, Bok 

2440, Atlan ta, OBO^a^.^ _ 

MASTER BiikEncsa opportunity for you, 
Stacbler, 74-20— 45tb Ave.. E lmhurst. N- Y, 
MAIL Order business Is four opporiupity. 
Many began small, now carp theusanda 
yearly. No pernonal contact, BoLindlesa 
opportunities. Have had over 30 yean ex- 
perience: will help >'Dit succeed. Send 
for valuable bocklcts, none free. B. 

Bre nis cr, B57 B. 3 1st, ^ lladclp hia. 

CA9H Daily with ei ^le ^ nut and 
camty vendors, SihBll Investment. Eamco, 

354 Mul berry, Ncaork. K. J. 

POPCORN Machines, carmelcrlap, crisp- 
Cites, Cheese coat, potato chips. Long! 
Eakina, 303S .rM High Bt., Bpri njo eld, Ohlp. 

205 MONEYfiakiNG l^lins'—OppcrtUld 
tics to make up to $75 weekly, today's con- 
ditions. introduclory booklet free. Stam- 

fofd, 3T53-C B roadway. He w York. 

FOR- Your car. houKahold use, or operate 
electric SLmoni^ng station. Cash iti on 
labor-saving invention. Only $29.54. Should 
net you approxi mately $394- $440 bionth. 
write BlsselTs Manufacturing. 3334- P 

Archer, Ch tcagg. PEalera. wa nted, 

FUR Parmihg— ProhtAblo business. 5Dc 
book, now S5c. Flir Farms Publishing Oo., 

Karcadc . Utica. H. Y. 

DOUBLED Incpmci Bucoeasfql sidelines 
— mailorder, local. 'Write. Nu-Idea SoIq., 

Carrollton. Hli nol a, 

$30P4.44 TO $5040. 40 'Pc't scuon ruanliiff 
archery ranire. Small inyntment. Com- 
pletB bluE prinm, photographs and inntruc- 
tlona $a.0Q. Photograph $0 cents. Prank 
Marshall, B423 South Rockwell. Chicago, 

HL _ . _ 

DIME Brings copy Modem Sales News, 
140 No. Go rham. Jackson . Micb. 

BE9T— Not cheape«tr Here'S guarantee 
ceriified forraplaa, detailed liutructlona 
Insuring aboolutc success for producing 
Ultra- uiodem products. Stamp brings 
nmozlnB inlormationi Miller, Chemlkt, 
Tamp a, Florida, 

"MAIL Order Suceesa.'' This book gives 
the ten SUCCt^ steps, which every ma4L 
order man must know. Many dollars of In.- 
fOrmaLion und our proposldan 3Sc fered- 
Ited.) Fla n. Burcaii. FhUmorC. N, T. 

EIK jobo for spare UmE!. Pay wed. give 
satlof action, make friends and boontevs. 
Choose the one you like or which suits you 
best. I teach and help yon start, Muat 
work with hiinds. InfOrmalinn free, fhistsr, 

Bo x 1745-B. Fa ll Ri ver, Mas s. 

BRENISER Mail order pulling Imprint 
3e. Green., 1574 3 Partside. Detroit, MIch. 

RECEIVE Etacics of^ ui^L Your name 
Hated In 1D.DD4 directories 25c. Liberty 
Sales Bervicc, aheboyBan. W isconsii i, 
FREE— Big $2- page book'”” eipIalMinf 
eomposltltm. novelty manufacture 1 Telia 
you how to make extra money In your spare 
time I Supply Limited! Write today I 

Stcwarl '5 Btudlo. Dept Pi 3, 2927 Wilcoi 

Chic ftso. 

maRBeLike CeincJVt; mixed with water. 
Cast, brushed, sprayed over any concinete 
producla, wall- board, wood, etc. Producog 
ritr^oixi g]<my nnl»h, Dimo brings assort- 
ed samples, Marbellkt Cement Oo^. Gray^ 

lin g. M lchj gn 

VALUABLE LlEeratore free ducrI'Sdnf 
scores of big paying mall order and home 
enterprises. Kroslcr. Box 3U-MB, East 

St. Louis, III. 

"DOLLARPAX'' FubilihCB money -mak- 
ing mall order plans! Schemes i Formu- 
las! Ideas! Np other magazine Ilka It. 
Real "eye-opener!" Three months trial 

I DC. Dollarfax, P l alnid ew ^ Hebroak*. 

5 Mail Order magaiinca including all 
you flhould know about mall order busLness 
15c, Armand CartlCT, 31 Cumberland Bt-, 

Woonspcket, R. 1. ^ 

PROFITABLE Hgme husinesv! Startling^ 
|y now] Legitimate! Openings gtlR avoil- 
No canvassing. Dr, SwearlRgca, 
|3$ F. gtati on a. Loa Angeles, Calif, 

SIGNS And showcard-i. Easily painted 
with letter patterna. All ataca. Bamplq 
mailed for 3c stamp, John Rahn. D1334 
Central, Chicago . 

$142— K's Woetly earnings-. Above a^r- 
age. but maybe Sou are tool Z05 money- 
making plans. Introductory booklet Ire*. 
B-tamford. 3742-B Brondway', Njw York, 

S40 FRESH Names monthly. Yearly sub- 
Hcriptlon t.l.5D. Trial list 35c. Liberty 
Bales Service, Bheboygan, W Uc onaln, 

FREE— 2D0 Biff moneymaklnfl; Ideas, 
Kay'a, 2445^^ Brooklyn, Los Angeles. 
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1Q7 MOMEYMAKINQ Plana for home or 
office. ParLitiilars free. Dolve, G21 - 15lh 

Are, fl. E., MinneapoLLa, MinncaoLa. 

HOW A£d wJacre to obtAiu capital lull? 
cupialned, Irw particulars. Star Service, 

Wajjanoneta, Ohio, 

OPERATE Ihrofttable "rente" fon.ir com- 

f arunent vendors. Small InvestmenL 
enny King- isai Ctioutpau. St. IiPtiIs. 
MEXICAN reather plcturea, CJirJatmas 

TJOvolty, ioc (St4tfCiP!i) Ijrlflea S2-Ca worth 
samples. dotaJla. Refunded if unsntififled. 
Mckicanart-M, ApartadO 1593. MCKtco 

City. 

WE Help start you Ln boslnesa, iLirnlah- 
In? outfits and Ina true Lions . opera tlnit 
"Special Cy Candy Factory" home. Men 
and women, opporttinity to earn .(2P to S50 
weekly, all or spare time. fOur SQih year.) 
Eooklet iree. W. Hilly cr Raasdak’. Inc.. 

Drawer i , Eas t QraUgC. M. J. 

PROFITABLE Factory secret. Hmne 
huslneis.. MePheraon Stamp Worts. Mld- 
dlctow n . Conn. _ 

LEARN Arc wcLdlnr, A erowinx indus- 
try Wltb sreat opporLtmitjes. Consult your 
local school, or If there la hoiiC available 
write The LlnoolD ScUdoI of Welding, 

Dept. A. Box ST&B, Cleveland, O hio. 

ADDED Income Ldeiu. Mall Bales News 
ma^74nc, cop? iDc. i£at£, 4254 No. Kim- 

h air. Cht caeo. 

SUCCEED With your prodimts, Make- 
Belt them. Formulas. ProcE^es. Accurate 
Si£ia1yae&. Catalos free. B. Thajly Co., 
Wftshlilffton, D. C. 

COLOR Concrete with chenhcals. Wleti- 
Ing-wetla. Spin concrete pottery. Stucco- 
ro^, bUnjature castles, mllla, cold klase, 
marbline. BamplD 10c. Hollywood Cement 
Craft . G527_Wondcrla nd, Hollywood, _Ca|jf , 
MAN Ih each town to pKOe auto parts, 
reflectors. bJ cycles, fliuires. mirrors, by 
late metbed. Simple plan of mnniifactur- 
Jng at home starts you in good paying' bus- 
InesB, Free particufarj apd proofs. Oun- 
iiietal Co.. Ai^e. H. Deca tur, ill. 

AFTERNOONS Fret lOr Outdoors, shows. 
E340 mohth home. Unique plans. No cad- 
vaaaliie. Prepare for surprise. Folio- F, 
station D. Los Angele.s. 

MAN UP ACT URE" Prom Phospholene. 
Cleaning dihd Ic gallcn; bleach Sc gallon; 
hand aoap Sc pound; and ten fast sellers. 
Bample SSc. petalls free. Western, fiGlS 
Deniso n Are.. Cl^p^lnn^, O- 
WHERE To buy *ftt 'lowest whal«iiie 
prices, inlormatEoD free. Yoreua, Box 

P-313. Bayonne, N. J. 

PLASTEX Industries offers tndustrioas 
men an opportunity tp .start 4 bitslneas of 
their own. manufacturing art good-s, nov- 
elties, souvenirs, etc., in Flastex and mar- 
ble imitation. Sc material makes tl arti- 
cles. Rubber moulds furnished for apeed 
production. Small Investment brings big 
retuma, You are just in time for big whole- 
«alo EcasoD now starting. Write for intw- 
estlng boOhkt mailed free- Plaste* itidus- 
trles. Dept. A, lOSS Washlngtoii Ave., New 
York- 

BELL By mall. Books, novelties. Bar- 
gains! Big profltsl! Particulars free. 

B Elf CO. An N. weli^. Chloaao. 

PROFITABLE Homa busLno.ss. LsglU- 
mate. No canvasal'ng. Maywoad Publish - 
CfS. P-923 Broadway. New York. 

CHARTEltg: Delaware; best, cheapest; 
free forms. Colonial Charter Co., Wlltnlng- 
lon, t^|. 

DELAWARE Gh&rtorsj Complete service 
S35. Submitted forma. Chns. o. cuyer, 
Inc.. Wi lmin gton , PeL 

AHT^ICIaL Marble Eanltary floor! ng, 
Jnstruotlon covoirlng wood or cement floor- 
ing li Inch Uilcit. fl reproof, all colors, low 
cost, ornamental casttug. concrete, plaster, 
papier- mache. garden furniture, statuary, 
flexible molds, particulars free. Chris 
Mahler. ElntPtrt, H. Y. 

100 PROFITABLE Mail order and local 
plans. Ollbcrt Supply, 1147 Broadway, 
New Y ork . 

LIKE To draw? Earn steady inoomc 
tracing And duplicating advertising Car- 
toons. Ad- Service. Argyle. Wls. 

INVENTORS — We suOoefisfully sell In- 
ventions, patented and unpatented. Write 
for proof, and tell ua what you have tot 
sale. -Chartered Institute of American In- 
ventora. Dept. 4^C, Waahiiigtoh. D. C, 

I Want Tp send you proof of ehs won- 
derful pulling power of Popular Mechanics 
Magazine's eiasstfled page.<;. What'S your 
proposition'? Write me today. P. W. John- 
son. Manager Classified Advertising. 2Q0 
E. Ontario Bt., CilicafO. III. 



INCORPORATE In Dcla-w'are. Liberal 
laws, lew costs. CorperAtlon Reglstro tl on 
& Trust Company, 927 Market Street. WlJ- 

tningtoa. Delaware. 

BOOKS Chock full of moneymalcing 
Ideas, formulas, plans, inforniation. Lit- 
erature free. Hicita, Bos S-A, Hrootlyn, 

N. Y. 

WANT More busineas? 2c dally. Opens 
Individual New York branch oftlee requir- 
ing no room number on -your stationery or 
advertisements. Co-operative Mall Service, 
124 Lexinatoh Avenue. New YurlL 



MONEYMAKING OFFOETUNITIE^! 



MAKE Money drawlnB for advertisers. 
No experience necessary. Mur-O- Graph 

Co., Box 4Z 1 8-M, Dalla s, Texa s. 

AUTHENTIC PropcKllJcp, literature fn- 
ctudect, brings hanasome profits immedi^ 
nteli'. Details flent quickly. Direct Mall, 
Hoe 3^4, Bummlt. New jersey. 

WANTED Original porma, songs, lor 
Immediate cOnsideratlOoi. Ecnd pudhis Id 
Columbian Music Publishers^ Ltd., Dept. 

FS5, Toronto. Can. 

MAKE Money growing vegetables, fruits, 
flowers, plants Without soil. Use onl? wa- 
ter and chomicals. Fotmulll. £1.04. Kemlxal, 

Fsrk RJdffC:, III. 

Vour NaUonwide Opportunity Pact 
awaits, particulars free, .^waEy, Mentone, 

Calif. . _ . 

YOU'LL Lite resliverins mirrors, autO- 
pArts. refleotdrs. making chipped glass 
signs. Write, Bprlntle, Plater, 2B7, Ma- 

ri^;. Indiana^ 

iDc BRINGS Excellent ideal artdeie. 
Harry Reed. Fcedcrlok, iBteclton, Penna. 

MILLION Articles. Bh? whoksalc. val- 
uable directory lOc, ideal service, rark 

Hfde e. III . 

MILLION^ Jobless! Get dollars In mall 
for satisfylnE employment inform b Lon. 
Keep dpllars! We flU your orders. Details 
lor stamp. Co-Operative Service, 77 Swan, 

Buflalo, New Yo rk. 

FH.KE — IDQ Wonderfuil tmsiJne.'is, niall- 
order and home wort moneymatinc offer.i, 
Lewis Co., h2G-C Carpenter. Oak. Part, 

llllno la, _ _ _ 

4D FADES 10(1 Money mating piarui., for- 
nm]as_ 2 5c. Beet . 317 W. lUflth ^New_York. 

ANALYSIS. Research. Newest guaran- 
ty formulas. Biggest catalog free. Spe- 
cial prices, leails. Gitisoii Laboratory, 
Chctnista. CS-IHB Bunnyside. Chicago. 

MAKE Money growing plants in water 
indoors during winter. Weighed chemicals, 
formula. Instructions Si. 04. Gordon Lab- 

oratofles, 509-E Fifth Ave.. New Yorx. 

IMPRINTSI Bell by niall. 73 ig profits. 
Pa.st eellera. Low priced. .$lamplos, prices 
lOc fnefunded. I Success. P-I30'3S Chicago 
Bt. , Blub Island. IIllnol.s. 

TYPISTS Earn extra money. Semi J5e 
fcolnl for "Twenty-OnE Way.s ta Make 
Money With the Typewriter." H. Robbins, 

Boa CQ4S, Kansas City, Missouri. 

LEARN New, profllable profession. Won- 
derful opportunity. Fhoiocolor Institute, 

rSan F^a ne laco . _ _ _ _ 

FREE Cireuisi. Make money with dough- 
nuts. Complete InstviLctlona two dollars. 

Mtiller System, Olcn Moore. P enna. 

HUGE Prod is daily. Rush iiamp for 
l^articulars . _Boi_423,_W arren, Pen n*. 

EMERGENCY ! Need ’ extra' moliey. Ten 
ways, spare Ume, Anyone, No experience. 
SSc completfl Information. Bwan Bystem, 

54fl - 5th Avenue, New Y o rk. 

"tlO.QO A DAY.'' DdOlCleL 350 prep. 

Unity Service, 3S6 Wayne, Jersey City, 

_N^J^ 

TODAY'S Biggest moneymaker! Few 
doUars starts yoil. Q7e profit new dollar 
Specialty. Big dally mall newest money- 
maktrtl. loe (silver.) Puller Publloatlans, 

D rawer 1U4 . KBlam aaoo. Michigan. 

AR-CHITECTDRAL Modelmatlng, Foa- 
Ci hating hobby. prOMable business. Home 
Study. Particulars. Wddlor. 4599 Lexing- 

ton, Hollywood, Catlfornia. 

XTRA Money daily, Supjily Jur&rmatlOh 
ml]flan.s want. Unlimited po^FtlbJlltlaO'. 
A. E . Jneobaon, Upsala, MlnnPFiota. 

SAldPLE Rpflecting skeleton face for 
motor! sta lOc. Superior Specialties, Spring - 
field. Illinoi s. 

1.000.404 AHTl’CLEB Whoicsalc. ' Direc- 
tory lOc. Amasing opportunities. Jelsmilh. 
'W'al tba m. M aas. 

PROSPERITY For homo workers. f:2 
page liiugazlne. Sample, dime. Sizemore, 
4917 N. Koatner. Chfengn. 



VO Ur Chciiea of hundreds ot money- 
mating idcEis outlined. Something entire- 
ly different. Business EoryiCc, P. O. BOS 

537, Muskogee, Oklahoma. 

B ALLGAMES. Movies artemobtis. work 
mornings home, your own busliioss. Intro- 
ductory booklet free. Stamford, 3702-d 

Bfoarf-way, New York. 

7'YPISTB Earn extra money. Send 2&C 
(ealn) for "Twenty -one Ways to Mate 
Muncy 'With the 'rypewTiter.'^ H. Rob- 
bihs. Box 6448, Kansas City, Missouri. 

PENNIES lit HaiTiLlton acBiles produce 
a^i^ured Income -vLthout canvassing nr 
pelting. 1910 'Vermont, Toledo, Ohio. 

ADDRE^ Fdldera for us. Big proflts. 
Malonlte Corporation, Bayside, New York. 

YOUR Name— 6,000 molUng lists— 2&c. 
Get samples, opportunities galore from all 
over world. Pines, 5B3-A Monroe, Brpak- 

lyn. N. Y. 

mailorder Opportunities, plans. Icir- 
jnula. 1 , mlciTinatian, Cirenlars free. H&r- 

yc y Te eple . Decatur. Indiana. 

"•sch'emer," Alliance, Ohio. (40th year) 
prints tell ernes, tips, opportunities, for- 
inulgs; big producers; Sl4,44b to 
reported. Tear, £1.00. Get wise! Six 

months trial only 34c. 

"S10.44 DAILY." Stamping names on 
keychecks. Sample and details S£c. Bohn 
Go., Box 00 P. W ilkeB -Barre. Fenna^ 
STOP Squealing — Btait crowihEi Work 
mornings home — eountry drives or tnovlea 
— afternoons I No OADVaaslagl Follo-A, 

Station ''■D." Los AneclM. 

MAN III each town to plate auto parts, 
reflectors, bicycles, Axtures, mlrroxB, by 
fote method. Simple plan of manulactur- 
Ing ac home starta you In good paying bUS- 
lne.«!. Free particulars and proofs. Oun- 

niEtal Co.. Ave. H, Decatur, III. 

RAISE Earthworms for profit. Informa- 
tion Tree, siamp appreciated. Bureau Zoo- 
foglcal Research, 196 A Broadway, Peoria, 

III. 

Wholesale Saurcca, 590.9114 artlcl^i. 
Frea directory. Uaywondc, 925 BroodWHy, 
Hew York. 



rOKMt’L-^B. plans, etc. 



formulas. AnalyBla. free lltpratU-fic. 
‘HertSteiP. So Diamond Ave., Oiand 

Ra pids, Mich. 

GUARANTEED FOL'IlUllHi^New last seL)- 
Df5. None bctLt;r. Lowest Prices, catalog 

•frtie. KemkO. 49K, Park Ridge, III. 

ANALYSIS. Re-search, Newest guaran- 
teed lormulas. Biggest catalog free. Spe- 
cial prices, leads, Olbson Laboratory, 

Chemists. BD-1H3 Sunny-slde, Chicago, 

REFINE LTsed. oil without cost. Partic- 
ulars F. GerwEn, Fairview, Qk lnhOm*. 

SIXTEEN Select moneymotinK f-ormu- 
las 81. Q O. Fryor, Box 2456, Atlan ta, Ca, 
KlLlIs Moths; New. Never offered be- 
fore. Money mater. Guaranteed formula. 
il.OO. Chemlil. 711 No. Ridgewood PI-, 
Hollywood, Calif. 

iNDUSTRfAL Chemist ( ratabllshcd" ISIS ) 
sends free catalogue latest. pfOtltable for- 
mulas. Pierce. 413 West 90th, Los Angelea, 

Calif. 

BEST — Not oheapextl Here''s nuaranteed 
oertlfled formulae, detailed Instructions 
insuring absolute success for producing 
ttlCra-m'Od.ern products. Stamp brings 
amazing information! Miller. Chemist. 

Tam pa. Florida. 

ANY Formula *1.40! f35 candy formu- 
las S3. 04; C.O.D. <2.34)1 OalluzEO, Wil- 
k_[naburg. _ Pennsylvania. 

FORMULAS — 50c. Three 11.09 ’ FmiiXIih- 
Allen Lahoratprics. SOuUi Paris. MalhC. 

ANY FO'rinula 2SC or money back, Just 
name ft. satisfaction guaranteed, 'Worl'a 

Formulas. Ta mpa, Flonda. 

' ''ANYiraiNa In romiuias." Panicuiorj 
free. "Research Bureau,^' iw Chelsea, 

Charlcjtown, M a.ssachu.ietts. _ 

BELIEVE It or not. Tile world'* beat 3 
mirror formnlos *14.00. Gold, stiver, gun- 
metal. ib years In business. Nashville 
Mirr or C o. . Nashville, TCitn. ^ 

tORMULuAS: Three iamous money mak- 
ers *1.49 cash. Mobley, Box 3174, Holly- 

wood, Calilornla. 

FORMULAS: Ten big moneymakers 3t)c. 
R, names. Cornw all-on,- Hud.T.cn . N. V. 

FORMULAS. Proved euccessful by test 
a.nd experJeiiee. Buchman, 713 E, Payette. 
Syracuse. N. Y. 

1 GUARANTEED Formulas! None bEttcrl 
> Lowest prices f Catalog Ircc. Hodge Lub- 
orutorles. Elkhart, Ihd.. 
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POPULAR MECHANICS ADVERTISING SECTION 



THA3CLV Formulas for perfect prortucti. 
Awurate Rcsultful re- 
search. CaLaliQK tree. Tbaxly Co,, 

Washington- D- C. 

ANY ForcnuEh 25e. Ei\ tw SI, 00. fiat- 
isffiction Buarantted. Clover Formulary, 

Niles Center. IlL 

FORAIULaS: Ifi Pravsn moncymaklhS 

lorttiulas Si .00. (Not Btoct-fomiula CAlA- 
stuff >, real imusuaL effcrs. List free. 
Marvel Lahoraterles. E0S9 Ndl Maflewood, 

Chlcfc&o. 

FORMICAS'. Laiosc money malcera. Lit- 
erature IreCr Belfort. 4SM3 N. ICeeler. Chl- 
Ca;;o. 



CnEMlSTRY 



ANALYSIS. RPAesfcli. Newest iruaran- 
teed inrnmlas, Blseest efttaloE fnw, Spe- 
cial ptIcgs. leads. OlOeOh LabotaLciy, 
Chem tsta, CT-1142 S-unnys ide, Chicago. 

FTlEE — At> PASO eatftlOff Of chemital aiid 
laboratcn^ aupptles for amateur ctiemlsta. 
wo]tens$alc mlcro^cop^is and auppues. sci- 
entific baok-s at b I IT dlaccuot. J . D. 'Winn, 

124 West £3 Street, New .York Cl 

JOIN Airiericftii Amateur Chewilsts So- 
ciety. Journal, partlcutars lOc. liaalett, 
Mtc hi (ram. 

CHEMICALS. Rare and cnmnion. Cats- 
lOBUe, sLamp. Chemical Service, 2B2T 

Rock vrri]. C hicagp. 

Handbook: For enemicil exi>eriniept- 
era, hundreds ot exporlmcnis, lUuatrated, 
&0C. Egperlimertt booklet. IKc. Chcnucal 
catalogue, lOo. Reading Eclentlllc Co.., 

Resdipg- perm a. 

STUDY chemistry at home, 3&c com- 
pletc. Jura?, Vine. Cincinnati. Ohio, 
CHEMIOALE. I.d bora lory. Bluswarc. ap- 

{ laratus. Send 3c lor catalog CPl. Bio- 
Qgleal Supply company, ind Mt. Hope 

^venu e, K ochcHteT. N. Y. 

FREE Chemistry catalog. Supphcs at Sc[ 
Equip complete LaboraEOry. Send 3c lot 
postage. KoihkR SciehtiHO Corp.. 39 TP 

Bridge 3t.. Brooklyn. H. Y . 

TELESCOPE^. Mlcrc-'icopes. chemlafcry, 
mineralDgy. Scientific cataioR Iree. Tracey 
Ln bora tori es, Evanstem, Illinois. 



AGENTS WANTED 



NEWLY Dcjiigned patented wonder pio 
pan bakea bottam tticroughly a-i tc^p — 
up to 30'. V.' faster. Eaves lue! and time. 
FrCVentk dough awcatlng. Pics retain, 
fre^hiic^s longer and arc hiatc nDurlshlng, 
entirely dlgestlhlc. Every facniJy and lutk- 
ery are pm-ipects. Dig proAti Tor agents, 
salMmen, crew workers. Idea] f^irfciine. 
Send 25c for full .sUe temple and whole-snUe 
prices. Dept. l$0. Rake ' Rlgh C Utensil Co., 
Ka iisja City, klisaouri. 

GRAB This — AmftBlng hcv "Crekm Muk- 
ing Mechinc^' f patented) gov.crn[iiont' 
tested. Low priced. Saves users S-OT- . No 
competition. Fastest seller lii years. Bs- 
clu-sive termorj open to llvewfrcs. Don‘t 
he-sliAte, Oct foots now. Rudell Corp., 
Burm lde. Pennn^ 

SELL Finest Puerto Rican cigars, fac- 
tory to consumer. Big profits. Samples 
free, tnf&nzon * RodritfUes, Mayapjcl!, 
P. R. 



SOMETHING Mewl SOtC'JirC Chris toiEii 
Item. IMfl profii on Can-O-Litcfi lighter. 
lOQO lights Without refueling. 2jtO, $DC, 
1 1.130 models. Write for jiample pEler, 
Unl- Lll.c Mfg. Corp .. Middleflcld, Ohio. 

PROFIT Selling key locka, Trlftl 
outfit $l.D0. EdlQfm Cdmpany. 8 Boltl- 
ntoro. Middletown, Qhta. 

THOUSANDS Earning hig proflta! So 
can. yuui Establiati a ;:pare-tlmf kubacDp- 
tlOh bUsihHi^i. representing world'^ (fri-at- 
est maenzino publiAher^. No eirpffrlionGC 
needed. Clip this Od Abd mail with n!tm& 
and addrosfi to rntcmiuional drcutatlon 
Co., loo.. Dept. 453-PM, 5Ttli St. at $tli 
Ave.. New York. N V. 

RAWLEIGM Men make good money. 
Supply eyeryday household heOGasttie.'; to 
Rawielgh routea of M5D f4.tp;SEy Users. Am- 
bitSoUH men can make ffOOd caminas at 
Start. WC lurnish every thins but the car. 
Write today. Riwleigh's, Dept. L-A-PPM, 
Freeport, 131. 

BUSINESS Frop03iltloni Rcfilv^rlng mir- 
rors. aotoparts, reflectorii.. making chipped 
giBBS signs. Write. Sprinkle, Plater, 123 
Marlon. Indiana. 



500^ PROFIT With new perfected 11933} 
qnJck-actlOh. no flint, autonraSic gae light- 
er, Retallfl 2&<f. Sample 3c. Hew Method 
CO.. B03t PMO-72, Bradford. Penna. 



AOFNTB To *e]} truck gnd flulo ncoci- 
slty. large Held, eKclinilvE terrllOry. RutSC, 

4334 Taylor St., Chica g o, I II. 

MEXICAN Novcitlfi! IClt}' i--300'> PfOllt. 
Free purttculnrs. Sample.^ JOc stamps, 
Marouea-FC. Apartado 11T6. Mexico City, 
“defrosts Windshields wlihaut heat. 
New inviQutlpn. Fits ALitc pocket. Dehes 
IriDst, sleet, ice. Bamplcs sent on trial. 
Rush name. Kriatee. IQS. AkrOrt. Ohio. 

NEED Money q.Ulck7 Here'S 1 l genolhO 
opportiiniLy to make up to S43.^ an n 
Week. Operate gtpcMT baslneRis. from your 
own homo. Supply friends, neigh bors. oth- 
ers. I ^hd oompleto out At ou 3D-day trial; 
no money risk. Details free. Albert Mills, 

fi373 Mabmputh, Clhfcinnatl. Ohio. 

SNAPPY, Flashy two colored camlc Xmas 
canfc. last lOo sellers. EnormOuk profits. 
20 designs with envelopes, 20 pampleg 
SI. up; ino. k2.UO; 300. tlO.DO prepaid. 
Comic Shop, 2462 -G KensitigtoP Ave., 

Phlladelahla. 

COSTS 3c — Sells 35c. Fast selling neces- 
sity for agents, crewel demo-rmraiors. 
Sample tUc. Lionel], Box i8A3-E, Cleve- 

land. Ohm. 

NEW Discovery of ancient .secret cream 
perfume- Bollfl on Right, Btg profits. Per- 
sian Perfums Company, 123L Olive. Desk T+ 

St. Louts. ^ 

PROFIT With hew produefa. Matte, sell, 
repeat. Analysis. Research. OuaranteBd 
lormuias. Blggetit catBiog free. Special 
prices. leads. Gibson Laboratory, Chem- 

ItU. B D- 1142 SUhhy&lde. Chicago. 

SOCIAL Sficurity gold bronze lift- time 
card. Sells 3Sc. CmC Sc In lotv of 100 — 
Engraving toa] ^T.ua. Hustlers get lnva.^L- 
mant opt plus ^15.00- prpQt hut day. InTpr- 
matlon free. Machinery Sales. 1S3 North 

Cla r k. C hicago. 

800 PROt^T. ModeTnistle guaranteed 
Stick -on letteTB for window*, ofrievs.. 
D'ucks. Large olzcs le. Ettsilv applied by 
agents or ewstemers. Free sample.*, Mod- 

^nbitic. B-3ffDD Lipcoin. Gniwefl; 

ELOiN, Waltham walrhca Matte 

big pruhLs-. Send fcir free lewelry catalog, 
FlyiuDuth Jewelry Exchange, 182 Canal Be.., 

He w York. 

FOOT Trbnhle vanishes when White 
Bear Powder ia used. ThoLLaands get per- 
mint-Ml Irlief. 15 and 35c prepaid. Agents 
wan ted. Q. D. Wiederkrhr, Stryker^OTiiJu. 

DATED Fresflmesa, liiiobtaliiabie cllc- 
wheie. cEJneheii sale for vRiiiiniti table I js. 
Selling direct Kuaranti»4 lab&rntdry fresh- 
ness. Dated and sealed when packed. Cer- 
tified duailly. EnccptionaJ oppcrtuplty. 
Vi(ftwln4, P.. O. Boat *510, PhiladelphLw, 

Fennft, 

PARING Knife, New. Peels, slices] 
oores. 200':f^ profit. Sample 10c. Thrijc 
other household hceeasltles. Apex Co.. 400 
Dakota Bldg.. S t. Fa u,]. Mipp. 

NEW LeathcT key case gives, only the 
right key. Samples three styles 2^, pr 
atamp.^. Mer cer. lOlW TS^ Now York. _ 
MEN. Women sejl S&n&Ml, prolesslonal- 
ly approved flrsk sld eolutiop; Unexcelled 
treatment athletes foot, ringworm and 
similar skin troubles. Dignified and prof- 
itable. Request details, Schmieddiug Lab- 
^a_torifX, 3.343 acBTff, L os CaliL 

BIG Money for agent* selling U-Te-LStt 
reJleclors. Low prlcect. economical to use. 
For full pattictilurs addrcR 4 Hodge and 
iBlaekal | , Hot el S h erman , Chicago, 

DON'T"' Walt, tnvastigiite. proftlTi a"|]~ 
ver vanity oosmatles. BrlDdcl MIg., Mun- 

_cle. Ihd. 

AGENTS, Bell household rcmmdcTS, Big 
sellers and repea tei'-s. Retnil ten and flT- 
teth cents, cast Tic dozen. 4ie.5D grrm. 
Samples iDc each. Jordan Box Co.. Syra- 

cusc. N. Y. ^ 

AOEl^JS — Auto accessory. Brand hew“ 
no cpmoetlliOR— good side line. ManitfsC- 
tdrera Dtsfributlng Co.. 2357 W, MarUson 
Street.. Chicag o. lEi. 

SALESMEN: Agents. Unlimited ntoQcy- 
hisking possJbilitles Soiling our high-grade 

g uaranteed Una of diamond* and w^atchiSi. 

0 investment, UP competition. Cash com- 
missions dMlly. Protected terrilorics avail- 
able for Bmbitioua, alert, responsible aalea- 
mcn with followings. Write todny for in- 
lormaiion. R. A. Press. Inc., iiS SaiiMm 
Sfrert, Philadelphia . PenPft. 

BIO Proflts in One rebuilt watcheg dl- 
Toct from wholesaler. Exceptional values. 
Wtllc for free catalog. Kane Wntch Co.. 
ID5M canal B L, New Y ork. ^ 

AUTOMOTIVE SafeEinep f Distribute 
auto product needed bp millions. Up to 
500';!- profit. IiTitorcntiiOn free. Therino- 
WOrka, Peoria. 1|], 



PROFIT 100<7 Eellliiff calling cards. 
BnnMs. prlsfs tp workers. Outfit free. Unl- 
^er sal, Qrairge. M tHSAChUtelbi •_ 

NEW Eteicton face reflector. MoLorisfa 
safetv dtVier. Sample 25t. Superior Spo- 
claltica. SprioBflclct. Illinois. 

FREE Sample -world'k best seller. O. MIb. 
Cq--, Wagh icigtonviHe. p hlp. 

PATENTED Die-.'; tack oiling handle 
}5.(Hi. Agents sample tL50. Circular. 

Maln-mje , BaygEde, New Yurk, 

EVERY Man needs shirts! tie will klfid' 
l,v buy from you when you offer choice of 
so Ai?es for ct).-itoml*vd lU. huge aelectloh 
and semational one year guarantae backed 
by years of shirt making experience. 
Half price ofler create* terrific value*. 
Repeat order* give permanent Income, 
simply write orders, we'll dehtar prepaid 
and collect. World's largcft concern of Its 
b:ihd, tVe paid OiTr ItOP.OPO commlsaloru 
pa-Rt year. Get your share! Big cosh eom- 
miaslohs dally. ca*lt bonus?* regularly. 
EkpcrlFnc? unnecessary, Comu}e^ BCll- 
aelling outfit free. lYrlto quick to Dept. 
1*3. RoGGcliff -Quaker Con^., 1221) Rro^- 

way. New Y ork. 

^IQ Money with radiator alcohol seal- 
only 2&C poatpAld. Write uuick. Midwest 
Sales. 1337 Monadnock Block, Qhtcago. 

ScifOOL GrodUhtes, sell best line grad^ 
nation name cards. Wonderful ootnmi^- 
ftions. Monthly bulletins. Agent prlaea. 
Big caialoffue, Wnit CrOft-Cirds. S3S(A}, 
FItL'ihijrg h. 

BALLQAMES. Movies afternoons. Work 
morrdhgs home, your own buafnem. Intro^ 
dUCLory booklet free. Stamford, 3TQ3-F 
New York. 

“ ATTEJffiON SalPfuneiir aell doctors. 
dcnti&lA. niHCRs, homes new artlctes. Re- 
peat orders comE by phppe wlth&ul SOUcJ- 
iatton I No competition! Quick, nure-fire 
demohstrution. and sales plan. Write at 
□nee I Territories going fkst! Oerb,v ^od- 
uel^. 19 Jackaoh St., MiddlRboTO. Ma^s, 
“’"LAROE Profits aellJhj? Ma^C Fluid. Re- 
pairs instantly any fabric or rubber, haat 
and laundry prpgi. Eureka, 1911 B. Wa- 

bae h , Chica go. 

BLACK 'Walnut cracker 4B”50 prepaid. 
PfCtiti cracker $3. Agents waiilrd. Money 
back guarahtec. Clark Nut Crackers, Har- 

rislHirg . Frniift. 

agents — Qpi^rtunity make money; 
book contaliilng 107 sUwcksfuI bualuess 
plans; hump-Qincfi; send for free Intro- 
ductory bodkteL Elite C 0 .» 3ll Grand St, 

' New York. [ 

AGENTS Make hiB proflts on fmd 
prtMiUCts, bargain deals. Low vholcEale 
prices. Rush name fnr trial outfit affer, 
HO-RO-UO. 381Q-R Dodier. 3t. LoulS, MO. 

AO ENtU- DISTRIBUTORS^ Itq mall 
aumple herbs and ULcrature In their terri- 
tory. E.'rtabltRh profitable tradu, Samples 
pofticulttrs free, KendtiJl Company, 1&M 
Lakr, Elmira, W, Y. 

BIG Money taking qrdefa; sllltti,~’tlES, 
hosiery, undc[yr''rBr, raincoats, pants, 
dressPFi, etc. Sales equipment free! Ex- 
perience unnecessary. Write Nlnirod 
*a 22 .AW Lthc otn. Chicago^ ^ 

SUCCEED With your products. Make- 
ifll thtm. Pormula-?- FroCiStaea. Accurate 
anfllTscs. catoiog free. B. Thokly Co., 

wg.'ihi nfltoh, D. C. 

S’TARITjING lnveiition-~POC:k.cL adding 
niHChllic. NBilonally advertised IS. SO. 
Whirlwind seller. Big jprpAta. Ba.'by Cal- 
culator Co ,. Box Ills, Chicog iQ. 

AGENTS: Smash go pricesT Santos cof- 
fee lb. 4-Os. vanilla S^^c. Haaor blades 
: IQ for lOQ sticks chewin.g gum 13c. 

I Christmas cards, 21 in box He, 15D athor 
bargalna. Premiums. Etpcrience unnfcoa- 
sary^ Carnation Co., FO. Bt. Louis. MO. 

DO You want agents for your propoHl- 
tlon? Your ad Iti thL?. space will place your 
message before hundreds of men seeking 
fa.st-sc}llng products. My folder "How to 
Secure Agents,'’ Ls ftSled with proof. I'll 
({ladly send you a copy free. P, w. John- 
son. Manager Clas-Slhed AdverClsliig, Pm- 
Illar Mechanlc .1 MagasSttC, 2DQ E. OnUmo 
St- Chicago. 

BIG Money applying Irtitlals on aut^ 
mobllen. Write for parliculs tfs and frco 
feamples. Amerltan Letter Company, Dept. 

ifl. Dunetlcn. New Jersey, 

BIO Money fiprE'ing initials OH ftUto- 
mobiles. Raale^t thing today. Free sun- 
pi es. Al4t>. aldellne aal;-a4iicti for name 
plates and tiro caver trmmfers. ■•'Raleo.'' 
1305 Wa^hln gtoa , Bo ston. MOSS-. 

iCiOli Profit r Ooict and coiurcd sign 
letters for windowk, offlees. trucks aigna 
Auto monpgrama. EftaiCy applied by agent 
or customar. Neanlle, Akron. Ohjq, 
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AQENtS— To mail nur UtfratUTfl. O-Qod 
Home Ua^wood, 149 

_ Iftti Ave.. WftW Y orfc. 

FREE SftfnpSfr— Arnaiiiiff tlciticr: sells 
tiomES, taverns, ^vcrywheft. Bl« profit- 
last repealer. Betco, 5(WT IrvlUK Farit ^ 

CUk ag o. ^ 

TJEW— AtnaiinK Oi^areltO case. BeautL- 
<nl sraLncd solid ii'-aod. Automaiic cJt'^'tar. 
wnirtwJrtl sellar. Large profits, n'ree pam- 
ple ofTfr. >i3ee displfiy ad page T4GA WJllotl 
Kovelty Co., Box: 620, O riiTia Hapl dj, Mich. 

A "ilL'W dear" that acLst the 
mnnpv. AgeiSt^ cleanlnjr up. Write imme- 
diately for tletalls. Davii Bpceialty Co.» 

Onamla. Mi till. 

AGEJNTS: atimpTng names on. pocket- Key 
prote<;tors. Sample eiicct rrltb your nanie. 
address. 3^C. Stampluff outnta. Emhlem. 
dnects cticclt-fobis. name plate?, flart Mfg, 

Co. . _a D J DeBxaT^' St,. Proo fclyp. H. Y. 

UaNTTFACTURE &pEciaJties. hire agentt 
vonrself. Bis more,r, Frse lltprature. Gil- 
bert Suppl y, IIP7-F Broadway , new York . 

EKGRAVED KamB plftles^ BumPers. 
sEkpa. Etc., easily ?ald. pronis laree. Brett 

Brofl.. WLntltfO O, Mas?. . 

REVOLUTrONARY Window cleaning 
tptj], Good Housekieping ftpproi'&l Only 
ten 92.25 sale? dally to housewives, lap^ 
lories, achpoli. alorca Will make you 
S3&0 00 monthly. Carter Products Corp., 
900 Fr ont Avb., Cleve land. Ohm. 

GtrARANTEED Gold leaf Ipucri lor 
store and oiDce -windows. 300' i- prom. 
Frfle samplefi.. Metal lio Co-. 43B-B H. Clark, 

]^hl ca gQ. 

ATLAS window sign icltera. Large si liw. 
penny each. Beautiful irte samples. Atlas, 

1941 Hals ted. C hlcagP. 

WANTED — District purcha.s3ns agents. 
No fiirporlciice Of money required. Write 
Purchasing Manager, il* N. HalJtedH Ctil- 
oaao. 



tuck -GRADE SAl.Ei>?itFA^ 



STARK Needs IMO salesmen quick. Ce-'^h 
Inenme W'eekly. Many make S3Da,D0 in 
month. Easy, intcreSUllg qqtdonr work. 
Spare time or lull time. No ca.-ih or ex- 
perience needed. Write quick for free sales 
making outfit atld weekly Income plan. 
If you can't soil — buy Slark trees. Largest 
nurseries in world. Nearly years old. 
Highest quality trees, shrubs, rosES, etc. 
Write for catalog, stark Nurserlo^, 
^flisa, Louisjano. M*: 

SELL'Mirr or silhouettes! Best snllers in 
3S years manuracULriitg o.c£vertLsuiig spe- 
ri allies. Also CEUsatiOnAl calendar values. 
Harvest flolhriig icAson starting noa'. 
Ad- NOV- Co . Nek ton. lawft . 

AMAZING Invention efosos all doors si- 
lently. uutomatEoahy, New oil principle. 
Basily installed. Never ciEcda nttmtiun. 
Priced tiollivra leas than other checks. Utl- 
llnilled market, stores. Offices. fgetorieSr 
Free rimnonstmtor futnii^hed -ft'orkers. 
Ka nt-e i nm. DCpt . P-Ca. BlbQinfle1d._jnd: 

DID Ybii mulce Snfl last weeSt? Does yoiir 
Job Oiler you real future^ If not, -k'hy not 
atari a wholesale huBineas of your own? 
Start with mtle a.-i |2.Sd. Kaurtle line 290 
natlOTkally advertised &c-10c products. Show 
merchants new plan for increasing pale..s 
and proJltE. Handle pvcrythinjr from your 
hcnie at ^tart. Chance to operate one of 
our Silver Fleet service trucks. Facts free. 
World's Products Co.. Dept. tSIQ, Spencer, 
Jnd; 

SALESMEN Call an garages ami filling 
stations. Sell Champion and: AC apLirk. 
plug.s about price. Unconditionally 
guaranteed. Write Pnll, -|134 Luwrence, 
Denver, Colorado. 

SALESMEN. DlsttibUlorS— 20Q items — 
brushea, mo|i». MarvelOLu^ magnetic brush 
eseeJs vacuum cleaner. Hlgprallts. Neway 
Prunh compaviy, Hartford. Conn, 

BRUSH Salesmen— If you ever sold 
brushes Write lor cur mcney making prop- 
dsillon. Donald Brush Co.. Dapt. P.M., 
€amdcn, _N._ 

RAWLEIGH Men make good money. 
Supply everyday hPU^chpld neeesaitie.i to 
RawJelgh routes Ol 909 family -users. Am- 
bitious men con make S3'0 weekly and up. 
Wo furnisti everything but the car. Write 
today. Rawleigh’s, Dept. L-A-FMSW, 
Fre eiMrt. Ill, 

SELL Business Cards S|.5D thousand. 
Busitie^ stationery. Xmas cards, eaten- 
dars, back matches, advertising tape, paper 
towels, pencils, sales- books, riLcber staipp^H 
tlL(f 3 i, menu covers. Free Eaten portfoUq. 

comm, daily. Money making specials, 
WilJcns, 2130 Gladys. Dept. BR, Chirago. 



BIG CommEsaiCn selling celluloid pricing 
tlckeli*. metal shelf moulding, menu cov- 
eri;. ciiangcahle signs, collulold advertising 
buttons. P. Pricing PrEas. 12* White St., 

Ntiv York. 

ADVEitTlBlNCi Book "mattllei^ftlen- 
dars. Lowi^t pricca. Big com mission. 

Free matehwr to producers. Outfit free. 
Gem Match. M .Weal WkiShingto n, Chlcano. 

C’ARDEj> McfCliaildiSe. attraeilve d]s- 
play-.i. Priced low. FtVe goods. Prepaid. 
Aape rco l Products, Oak lJirtti. Ca hf. 

A'r Home, your o-wn L-nanoiaomriTiH biia- 
inpss. making popular SI noveltipa. Cost 
you 3c to 15c. Everythin* aiippllcdl. Write 
Bu-Lo WorkSj Dept. M-S42. Cincinnati, 

Ohio. 

SELL America'fl most COrnpletC: line cf 
bu,=!l-riesa ncCEsalTles. Regular and novelty 
jyLxe book ma Lobes, guinm<^ labels, pohti- 
cai Items, pricing set*, restaurant puppitea. 
■;a|«;baokA. ombof£ed siiatlon«r>'. shipping 
suppEies. office supplies, pnnted gummed 
tape, advertising pencll.s. thermometers, 
bu.slne3a itimutfttors. holiday noveltlES. 
semiattonal hno of calendars ft-nd greeting 
cards at now low prices. Compiele line 
printed busititts forms, and hundreds of 
othyr fast seElcra. UacferaeLl all compctj- 
tion. Cash cuuimtsalona advAnoed dally, 
extra bonus. Expericnct unnecessary. Go--m- 
plefe sale.‘i outfit free. Federal, BA-351 

$n-tUh [JEsdlame^. CWc^gp. 

DrS’THICT Mahageri. field represtTita- 
tlvofr. age to m for a well established 
company to investigate and Interview deal- 
ers for EL new i^ulomatlc all carg. 

not'd: method makes se-nsatlonal and tntly 
t'omlnclng demonstration; a proved dealer 
mercbkbdUlrtg pl:no. which U coifcied by 
insurance; large earninss now and on re- 
peat bustnessi exclusive territory prolee - 
lion. C^'a^-er-Jay Corporation, Dept, 109, 

Ka iiva:? C?t t.y , JM0| 

M.AKE Big dally ca.sh profit,? selling Tap 
Quality Advertising Book Matchers. Low' 
pritoii. Experience unnec-essary. Full lime 
pronis mill ml ted. Priwj aalea kit, zippi.-r 
CL-usv offtT. Mutch Gorporatlon of America, 
Lii-pt. E-i:?, 3433 West 4flth Pliioe.^ Chlcaeo. 

UNEMPLOYED MEChanbCs and SEilEStnan. 
E toady worn, no competition, exclusive tcr- 
rliory. Send postsil for details. Keen Kut 

Machi Co. j_ Colum hi i.s . Otilo. 

SELL, The Driving Master — ShO'Wa miles 
per gallon, wlmn driving, Analyaeii motor. 
Exceptional opportunity for men of abtlLLy. 
Drivintf Mewter COUl pni n y. HSOil X City, Iqwh. 

SALESMEN— Diatrlbu tors, sell complote 
line aittomobile bulbs. Da'.'ls Lamp Co., 

17 E a st 4B]id Street. N ew Yor k C ity. 

NEW Type door knot] lights, key hole, 
past seller. Big proi'tla. JtixoP. N. 

Fro nt. Gra nd Rap td.=! . M Igan , 

TIRE Aceessorin-’i. Gimrantced ItS.ODD 
mllo Tiger Grip Tire Paten, and complete 
iast-sesuE-Lg line an to an'ci's-sories. Sates- 
men.-<batrihutors easily make up to 975 
weekly, and over. Protected ter-ritory, 
Economy Rubljer Produeta Co., Burk- 

hardt. na yton Qhto, 

MYSTERY Invention, carried |n pocket, 
keepa hand.'!, feet, cars, body warm on 
coldest dav5. Every body btiy-f. Low price — ■ 
big proIUa. Kumfy Warmer, 4203 DavJj 

Lane , PEpt. R-2 301, Cincinnati, Ohio. 

KEY-HOLE iiYuminalor. DiatrSbuterfl, 
salesmen. dcaleTS. — cash in. Non-coinpetl- 
tive, nice profits. Sample complete $1.59 
tjwtpuid. Babito Products, Denver, Colu- 

£vdo: _DftVrr[[-30rL_IO'W(i 

S tli2 — k.'s -VVeekly- EarninB&. Above aver- 
age, bitt may be you arc too! 29S money- 
making plaits.. lutrOductory buoklct frog. 

Stamford; 3762 - h Br oadw ay . Nrw .York 

CHRIS'TMAS And oaleiiiiar bargains! 
Catalogue irw! Twenty- one piece Poxes 
j5c; j.-wetve pieces 8c; fifty imprint folders 
2 &C. More profits! Easier sates! Eirko, 
Wolja._Chjc _ ___ 

EXCELLENT Opportunity aglling OUr 
complcfe line of bru^^hes. largest commis- 
sions. Write Tor Salea plan. Wire Grip 
Sanitary Brush Company. 2300 Bth Ave., 

New York. 

BIG Mo-ney taking orders: stilrts. ties. 
hoLsicry. underw-cai, rnincpflUv, ijanti!, 
dresses. Etc. Bales equipment free! Ex- 
perienco tinneacssary . Write Nimrod, 
4922- AP Llnealn. Chicago. 

S£i,L New Hexagon portraits. Big prof- 
its. Lowest prices portraits, franiV 5 . Cat- 
alogue free. Picture-Man FrfcUit-mn, Dept. 
a, 5 2$ Corneha, Chicago. 

NEW Bpocialtv — Bella every bualnEBa and 
professional man. Four $l^ daily pay 
4380 weekly. Firrcii cifrftrcd over ii ,■000.00 
monthly. Write. F. E. Armstrong, Presi- 
dent, Dept. FM. Mobile, Ala. 



SALESMEN— Sell CalEndars. Complete 
line, all including Jumbwl beautiful 
Mihjecta. Samples freer Fleming Calendar 
Co.. 6539 Cottage Grove. Chicago. 

GUARANTEED^ Gold leaf letters for 
store windows. Free samples. Liberal of- 
fer tx> ear O^edCrs. Metallic CO., 438-A N, 

Cla rii . [cago^ 

ItiAKE More money with Red Comet 
Automatlg Fire ExEinguR.^her5r Lo^ price. 
Freved seven years, Splendid nale? outfit 
free. Berne good tBirltory opEn. EecIu- 
sli'E. Write quick, 704 Red Comet Bide.. 
Littleton, Culu. 



HELP W.\NTED 



WEAR Fine hose I send without cost 
-w'ith outfit while taking orders for amaz- 
ing new hosiery. Replacement ctmrunteed 
usainsi holes, snatv*. and runs. Ru^H rams 
and hosa size. 'Willtnlt, Deak 37 -L, Green- 

ficld. Qtllo. ^ 

LOCAL Agents w-finted tp w-car and dem- 
ons ImlC auita to frlenda.. Ho canvassers. 
Up to S 12 in A day ea-^^y, EKPErlepce imnee- 
sary. Valuable demorwtratlng equipment, 
actual samples free.. H. J. Graves, ISbO 

Harrison, Dept. M-8 17. Chicago. 

MENI! Call on fiUrres with nationally 
advortlacd couf-iter card item — "Sure'* 
Brea til Purifier. Known to mdUons. Light- 
ning seller eve Ill* repeats. Juicy 

profits for retailers and you. Build route. 
Territories going. See onr display ad page 
146 A. Write Sure LaboratoriBs. 8*0 N. Wa- 

bash, T>ept. P C-1. ChiL-ago, HI. 

iNSTRUC't’fOH -^ Obtaining pCrSUiOns, 
homework. FroE oHets, Henry, I26^B Lc^-- 
Ingtoir. New' Y^ork. 



BDL’CATION.IL ,4NIi INSTKCCITION' 



CHICAGO Painting School. 36th year 
teaching painting, papcrhaaglng, decorat- 
ing. sign paintlnE. show card writing. 
gralnltlB and mftrbllPg, pictdrsal paLntliig, 
Courses from e to I6 weEke. Fnidar free. 

437 N Clark Btrp^'t, Chicago. 1 11. 

BE An Eld writer, LC;irn at liamc, 
taught bv head uf sucCc!iJ$ fill advertlsin#- 
agciicy. Full preparatory course, 7 Ii-ssocis., 
supplements. Sfi.POO-wotd, sell-tvael-ilng- 
mu Duals, si 2. 50 briitijs 511. lUforrnalLOU 
free. Ad Writing pCiysl Homer AdiiCfltor 
System, BtKl-CJ Thirteenth St., N. W., 
Washington, D, C. _ 

LEARN watchnraScing. complete m- 
etructions S1.!H). CAtfrtpg wlielesalH Imj], 
material. Wnlchcs 5C, Stewart'S, 12 1 Clive, 

St, Louis , Mo . _ 

CliEStS. liwlructlve. lnUrpsl?ngV Par- 
ticulars iree. cO'Esa Thouiihts, Fcail Riv- 

er, N. Y. 

DON'T StammEir. A peririEinent CUre. 
Learn at humc. A great SAVtng, Perfect 

BpMch, Pa ^-'sOhH Mltih. 

”^HOW Inver 11 VC minded become inde- 
pendent. Explanation fri.'eE U, Higbee, 

Cantu , Calif, ^ 

Foa An I'MTremelv profit able lifetime 
business, operate a callectlun-credLt agen- 
rv. Free Tolder. Colo Assoetates. Syraeusa, 

N Y. 

UEboMS Praetical selcntlfio lnve.4C]gn- 
tor, M'udern, illustrated course. Thorough 
training by lornier agent U. S, secret serv- 
ice. F&riiculors free. International Secret 
Service Tna titute, FM-1 2B. Hob okon. N. J. 

WORK For ‘'Uncle Siani.'' $126fli.421W 
year, Trv nest e-xaTnlnatlomi. List jobs — 
particulars telling how to qualify — sample 
P-i^tS, frve. Write today. Franklin Instl- 

tute^Dept. E3 , RMhc fiter. W. Y,_ ^ _ 

' WA'ICH^ RepalrillB is" Ptaady profitatilE 
work. Experts always in demand. You can 
learn watchmaking trade at home. Rfurve 
time. New ori«lna1 irLstruetloh system. 
Script enutaving course Lricluded. Write 
lur free dCtalEa today I Nrl.sOli Co.. 3013 

^anhat l7m Building . Chi c age. 

LEARN Electric AfO welding at heme by 
experienced welder. Free pariiculara. Roy 

AnltEim a h, WapAKoneta. p hio. 

LEARN Walvhmafci-ng al home. ISopk 
ai.Ofl. carter, JUri N. Mayfield, Chicago, 

13 1. 

LEARN To sell in one powerful Yesiiifi 
from fliicccsslul Sklesinan, $I.0D. Louis D. 
Maynard. IM Sftftdwlch St-. Plymo-illh. 

MasB. 

CIVIL Ecrvioei CKamlliaUom. Customs, 
InvpjUi gator, stenosranUvr. no eaperiemifr 
required. For valuable Informatidn free 
list OirpOrttihltlO-'? write Perjtande Fubll^h- 
ers. D 1 1. Mllwaiikyy , Wla. 

LF.ARN Advertising !10. Trial ly.isoii $1, 
Cleveland's, I&2 East Ghestmil. Chtcaen. 
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POPULAR MECHANICS ADVERTISING SECTION 



AUAZS Your Jrj«ncl& wkh thJs tiiii: 
bamiitK memaify Jest. coumlfttP iJiAtruc- 
li<jiu 25 c«nts. E. Sehleve, itH WirQfrrdnfi. 

Day ton. Ohio 

LEAjiN fjhoe dyeing, rcpdirlnc. PartiO- 
ularg 25c. Franfe Ijcnla, PuuXsULawiiey, 
Pefina. 

'"'penmanship. seiJ-iTKtructoT 

lettering tett. 25c; 12 v^rlttcn 

cards ^'arloty beautHui aoqieiIh lOt. 
Confsea otltred. PorlJolLo irec. L. It. 

Haiisam, Empprla. Kaitias.^ 

BLUEPRII^ heading taiigtit by mad. 
Write Blueprint Readme Institute^ Dept. 
A. Bax 5652 Metr&thOlltim Eta.. Loa AnBClfa, 
BONO WRITERS Wanted. 'lp-?trMcttpfi 
bonk free. Btmf Bureau. Dept. 44. fiatCm^ 

Indiana. 

A'fTAIN MimeryP NCTvWA?nc*S^ fear. 
U'crry! Ps.ycholcstc*l InstructUma. Liter- 
ature Elad]y mailed. John A. Engiund, 

Box 335. Jronm'<KKt. MECh.^ 

LEARN Skiiled trade, f ractlcBi Instnic- 
tLon. twelve trades. Lcam by doing , ih. 
tra.de folnool not pfsr rated for prant. Hc- 
qElCst billlctln U. Rankep Tmde Echool, 

51 Louie. Mp. 

5ECRET InvrtttfTftUon. Experience iiO- 
nece^sRrj'. Detective particLilars free. 
C gorge Wagner. M-2640 Broadway, N. Y. 

MaHB More money, Ogt A U- 5. gov- 
erntnenL Job, flat ixur new plan far ab- 
tainlne one — no Dbligations. Age 16'SQ. 
Write Ozment rost ruction Service. 101, 

^t. L ouia, Mo., Un med iAtcly. 

LEaRN AoLd mecLia dura, body, repalrins. 
welding, cleotrloity, refrigeration, Dfes». 
S^tevinson's. 3 l)iOS.% M a in . K ansas City, Mo. 

MANAGE,’ Hydro"therft.pT. dletetlra, 
druglEsa tberapeptira. chirappdy, taught 
by mall. Evans CorrcapondEnce Ecbool, 
MontForn ery. Ala. 

aov'T Jobs itun ti'2flb-|2ic>o tht. 
Men-women age la-cO. Parmer enamiiierfl 
tested mettiml heipi quailfy you. Partic- 
ulars.. list Jobs free, write today. Patter- 
sun Ecliooh BC Mercantile Bldg.. Roctiea- 

ter, K, t. 

LEaRN Machinist tradE. tpoi. dig mak- 
ing. Automatic and hand screw machines. 
Modern Ehop methods. Actual work. Jobfi 
OT>en r&f trained men. Employment help, 
riluat rated booklet free. Allied SerEW U&- 
Clisne Co., 60 1 Lake Bt.. Chicago. 



C tRTOOVlN’O CGMMEIU JaL ART. 
SHOWCARD WRIT INC. SIGN PAINTING 



DRAW tfutantly wUhout training with 
the Mur -O- Graph, Make ateady income 
iJraVring lor advertlanra. We ybu hOiV. 

Foi compiclu details write Muc-O-Graph 

Co., Bok 4218-C Da llffl j, T exas 

cartooning Par !>rofii-miistrattd. 
ContaEn.i cartoocT markets, selling plaits, 
syndication, drawing ipr reproduction, pre- 
paring cartoons lor publication, tricks and, 
short euis of the trade. $1.00 postpaid. 

fim ith's Scr vi ce, YTcnatcheo. Wash. 

L^RN To drafts from large ph.Ot'C* ot 
artists' models. Ftee sample. 5end name 
and iOe to cover mailinir coat to Tower- 
town, SEudlD d, 626 N. MtChiFSIl Av'e.. Clll- 

WgO; 

CAR'ri^N Market g^Lde, prolee^lonai 
Secrets 10c. Cartoon StudJC^. LaOrcB^e, 

WiS;^ 

CARTOONl-STS’ Mnrketii. gut'de. 2Sc 
<CG ih.) Hartma n. 24 ^ 6 W. LltlCOlti . Nebr. 

CHALk Tai^. Laugh pToduolPg pro- 
pram. IJ.OO. Catalog 16c. BaldsH the Car- 

topnlst. Ostihoab. W iMonsln. 

CARTOONINQ, Sketching, etc. 4Q 3«:- 
80Ui, G66 Illustrations, InCliidihg drawing 
paper, peuk. pgnciis. tl.OO complete. Praba 
Hervice . Poplar HluFf. Mls^ourh 

PEN And Ink llltistitttiOns for catalogue 
and genera] printing pijrpos.» at right 
prices. High grade wort. HeraSdlc Stu- 
dioa. tSl4 Oakdale Avemift . ChicaiitO- 

EABN caah income, copying and duoll- 
cating simple cartoons far Advertisers. 
3-M ^ni«. Arg.vtr. WlE. 



PLATA, ATGRIEli, MANt'SCRlPTs 



STDRIEB. Books, plays, etc., read for 
i^alea posslbULtlcs. Callaboratlon ava liable 
w'drth’whUe manuscripts, undeveloped Ideui 
cm percentage. Npw York FHfblliEi llip Sotv- 
Ice. Literary Agenta, 24G Fifth Avenuo, 
NOW York City. 

BTORIES. HcEded lor sales consideration. 
New plan. Advance fw !l,tl6. Crown 
Service. 5l6P 9hreve Bldg.. Ban t-T anciaco. 

BQNciwniTKR .5 Wanted, write for rreo 
book. Song Bureau. Dept. 42. 5ftlein, Ind. 



WRITERS; Eortncf newspaper, maga- 
zine editor wJR edit, revise your monu- 
ficrlpt, SI. Fi-Pderlclw. 944 Eighth Avenue. 

New York. _ __ 

SHORT Stones and novels rewritten And 
lyped for markeUiig. WellOA Tinne.y, 

Wi LniaborOi Texas. 

SfiOEtT gtorjei revised, typewritten, 
marketed, Hur^h, Dok P-1013. Harrisbure. 

Penna. 

Wanted, Original poetikE, songs, lof 
IramcdiALG CansldcraUap. Bend poertiE to 
Columbian Music Publishers, Ltd,, Dept. 

366- T Ore ntO. Cart. _ 

F'OEM Writers, songwriters. Send lor 
free Rhyming Dictionary, Songa'rlters' 
Guide. Submit hcxt poems, melodics today 
for bonafide. superior oBct. MMM Slui 
dioA, Dept. 23H. Portland, Ore. 



.ADVERTISING AGENCIES. LETTER 
WRITERS. rOH -4DVERT1S.ERK 



LEARN Adi'ertislhg ouJekly at homt. 
£a&y practical plan. No text boo-k^. Cdm- 
moD aehool educAtion aumciept. interest- 
ing booklrt and reduiremc ots free. Page- 
DAVIa Bchool of Advettlaihg. 3G01 Miahtsan 

Avenue. Depi. 3422. Clilcago. 

ADVERTISING Placed all magazines, 
newspapers, radio- Lowest rat^s. Free 
aervice. 54 page rate book ffee. Baker 
AdvertJ.'slng Agency, West Madison, 

DMcagD. Successors to Ankrum. Eslab- 

llshcd 2B yc&ra . 

MAIL-ORDER Ad reaching l.Sdp.OOO 
lamilies throughout United Blatos flS.46 
inch. NcyVspapcr, magazine, raleboot free, 
Chiengo Unioh Agency, 26-P West JACbMui. 
ChicAgo 

3D WOHD3 Printed 16.6DD Bclveriislng 
circulArs. distributed to mailorder buyers 
fil.09. Partieulnra. Bub Loc A&socjaCcs. 

^oX 646. I.IttIa Rock. ArkaiuBS- 

INCH Display udvertlS'emenE. 30 mwga- 
ilnaji year $.24. Wood's Popular Services, 

Atlantic GRy. tH, J i 

ADVERIISEl 2i Words In 25D nc^pa^ 
perA AID Lizta frOe. Advertising Bureau. 

4 5 1S-U_ 5?tt_ft(c^ Grov e. Chlcflto. 

FREE— New Advertiaera Rate Guide. 44 
pages. lEiCludes: everything. Lowest ratex. 
E. H. Drown Advertising Agency. 140 fi. 
Dearborn. Chicago. 

DIRECT-MAiL AdverttSina services. 
Sales icttcta tliai £0)1. Mailing lists. 
OmnhA List 6i Letier Co., Box 2172, South 
Omaha . 

ADVERTISING Placed'; any"public'atloii; 
anywhere. Copy wrllten. No setvite 
charge. Froe rate guide. La Grund Agen- 
cy, 3+ West 3Srd Street, New York. 



BUMXE^S SERVICE 



WAFHlMClTOH. D C-. mail fidUresa; 
business, peraonal. Your mall reforwarded 
dally Hawkins Mail Service. 617 Four- 
teenth. 



RUBBER STAMPS AND OFFICE 
BUPFLIF-S 



TWO Lines 25c; threg lines 35C; cu.^ih' 
ioiiL'd; Indexed. Rubber Stamp, Tunkhan- 
noefc. Pcrtnaylvanift, 

CUSHION Mounted one-two linos sscl 
three 3J>c Hauer Pre-‘55, Ul4 Ford. Younge- 
jowiL Ohi o. 

ORIGINAL, Cushion moiiiued. Oiir- 
two lines 25c; three j&c; ipur HSc, Facsim- 
ile aiAoature ti.SD. Stamp Works. ei4 
Bradley. Peoria, ItllnoL*;. 

NAME. Addresa. 3 lines 36c; 3 lines 35cT 
Stam p Warka. Auburn ., Neb r. 

2 lines' 250 . 3 Linca '35c. 'stamp Worka, 
Centerport, N. Y. 



T VPEW RITE RS, D UPL f f! .ATQlt S. 
OFFICE DEVICES 



lO^i DISCOUNT. No down paymeml, idc 
clay, natlmmlly advertEaii^d. PvW puTinble 
^ppwritera. addme machines. Booltlat. 
Rockaway Typewriter Co.. HJ85-T Wlilte 
Bf., Far Rockawar^4ew York. 

CALCULATING Board ^^Studentg , cpgS- 
notrs. bUiOc workers- . Multiplies, dlvldca. 
Rapid- simple, accurate. Size eight by 
eleven — eflulvalent or six foot slide rule. 
tl.DO delivered. DJalrlbutera watited. Van 
Meier Calinjlutar Co.. Box 40l, Detroit, 
Mich i gan. 

TYPEWRITERS, Dupliutors, multl- 
gr&phi. Write lor free Jlat OlHce TTlAClliDO 
bargains. Sutc half, Pruitt. 5 IS FrUtt 
Etdg., Chicago. 



INCREABE Buslnesfi tiOW. "Edc# 11&- 
firaph" Rotary Btencll Printer reprlnta 
thbu-^and.4 everything you type write, hand- 
wnte. draw or trace. Colors. J 19.75 to 
3H, Terms. iLluftirated Bccrature free to 
tm^lne^s or protesstonat meo, FlttslHirgli 
Typewriter Supply. D^^partiuent K-3. Pltla- 

bur g h. Peiana. _ 

NEW S2 76 .Automatic adding machine. 
Fully ETJaranteed, Bassett, Bck JOa-K^ 
AlCadena. CaUfornlu. 



PRINTING, MULTICRAPHING. MIMEO’ 
GRArmVG, GVrtiVIMJ L-AKFLR 



HAMMEBMILL LeUcrheads, 3M 
any color puper atm imc. ii.4e ucatpald- 
Fret mirtieulara. Woodruffs', 21 7A Lewis, 

pulutli. Mjirtt 

ibOD CDOb Business carda 61.00, prtinahd. 
Cash. Sullivun Pnailng Company, Mem- 

phlis. Tcnn. 

QUALITY Printing. Letterhsads. fin- 
TcJopes, cards, blotters, circulars. Low 
overhead prices, samples. Homer Woml- 

rufT. Sl ditry . OhH> . 

6(K1 LE'TTiilRS MulLigraphcd exactly hS 
If tj'pewiitten 41 76 iS6 lines, I Multl^ 

grgpners.. Ashland. Virginia. 

125 M'ikll LETTERHEADS And 135 Elk 

envelopes Si. 66 postpaid. Bcnnevltle. P07 
West Roosevelt, Philadelph i a., 

PRINTING Prices stashed-i" Stamp Sflnts 
latest cataloif. Mixon. E teve ns Point, W l3. 

ENGRA VDRE ' Frl’liti Icwest poftslbie 

prices. Samples free. Suncu, Mohawk, 

M Y. 

IDCb BUSINESS Car-da. II.F& postpaid. 

Flint . Bo a 3663, Chattanooga- Tenn . 

PRINTED Noteheads, envelopes, 266 
each. 11 postpaid. Atiaa. Argy'lC. WiS. 

206 LETTERHEADS sTix'sM And IM 
envelopes neatly printed tP your copy 11.66 
postpaid. S. O. Litienberser, Manheim, 

Feting. 

QUALITY Frlntlhg. reaHunable, Saw'dr- 
CUlum iopy elope insertai, *3.56 

Ffttber Pre^a. l-IOM Eighth Avehuei New 

Ycr^citjT. 

200 LETTERHEADS, 160 En- 

velopes, 106 cards. 41- BXUilPess ar per" 
sonaL Sampler Ircc, We.'tlern Press, To- 

pek a. Kansas, _ _ 

150 LETTERHEAm ''^VVkl'L 'And 156 
envelopes, ti.66 pustpsld. Eckholm, Shel- 
by^ Mich. 

WEDDING Anniuncementii, Invitations. 
42.95. Ssim piles 16c. Oruenewaelder's 
Press, SL Louis. Hipaourl, 

SOU LEITERHEAD'S; Elivciop^, at*U!- 
meiUs. Si. 75; thuuSuhd, 42.75 p^tpalil. 
Information. Village Pccss, Somerset, 

Maas. 

' 3"x6'' cmCULARS, 5.Dfi6,'''*3.^' pdat'-^ 
paid- Prompt, KeeJerprint. 423T-W Ccr- 

m a k. Ch Icagp. 

LETTERS. CFfCUlara. price Jlata mJmeo- 
graphed, 160 t1.2S. 36Q 41.4S. AdvErtiaing 
letters wTltten 41.06. Moiling acrvicc. 
Louis D. Maynard, 156 Samda'icli St., 
Plymouth, Macs. 

Our prices for better printing. The 
Delavan Printery, 177 Freimdi St., Buffalo, 

_ _ 

PREPAID- 256 H’srII Lc tterheada, S50 
envelopes ii.50. VlCCUfe PrJhtefy. Exeter. 
N, H. 

'■ M'ATCH"eS! m Match bimks prlnteti 
your narne. uddroa-'i. business; 51.0U pre- 
paid . Sandertbn Match C o., Ottawa, 111. 

560 STICKERS. Fdur Hb«, 35C, Rna 
Ibbeta C&trs. Spickard, Mo _ 
PRINTING? Lowest prlacs. aampfes 
free. Chur-chtll, 4316 Soiith Salina, Eyrn- 
cuse. ^ Y. 

"W EA'c'h eiaall LctlerhcAd* arid 
envelopes printed. J2.M- E. Carter. Box 

53._ OTanffe. California, 

FINE Printing! 1006 envelopes or lei- 
terhefld!!, 12.75. 1060 two-color 5xT edr- 

culars *3.60. Eampl-os far stamp. Dullarfax, 

Flainview. Nebr 

BARG AIMS I PnilLLTlgl M Im eotfraphlHiTr 
Free prlcelfst. Gardon Co., 41T-PM, 

pow ncr^ Orove. TIL 

stationer ¥— 360 Sheets. 6x7, ISfli eii- 
veldPes, crisp white bond PM>cr printed. 
51 .L 01 postpaid- McKee ver PreM* Aberdeen, 
3. D. 



ENVE3jOPES. l,.^’ttcr|lrad3. atatementa, 
Invoices, 1660 , 4l.PS. Samples. Marvei- 
kalcs Davenport. Iowa , 

3Bn NOTEHEADS, Envelopes. Involcm — 
all three printed, postpaid 42. S5; 1666 of 
each S4.S5; alt printing reasuiiable. 
Lonelm Frintera, Paulding, Ohio. 



POPULAR KECHAKICS ADVERTISING SECTION 



47A 



IQQO 6^4 BOND Envrlafpcs SI. 95. Sam- 

Feld, ElmTVOOd P] acg , Ohio. 

1 S 3 S PRlCELiaT, PortrciliS Of samples 
free. McCall Prsas, 132fi South 2TUi. 



“ JI.OO EACH 250 Letlcrheada, Envelopes, 
aUt«Enenta. Postpaid. Allen. Fart Ed- 

w. y, 

” letterheads. Eavelopes. atatements, 
order 'WanltS, etc. Free e&tlmfttes. John- 
son and Lae . Fort Ath lnson. .Whi- 

loog B^g 'CIRCULAES iiw. Each addi- 
tional thoiuand SI. 00. Edward Hulter, 6 BE 

Tiona Ave. . Kine^iton. Popna, 

13.25—1000: LETTERHEADSJ. EnvolopCFi, 
StatemenlB, clrculnrs. Samples. hfidWHt 
Printin g. S14P Hltr&n. M l nn eapnlis^ Mlim. 

5ci0 ^ 4 k 214 four Line” gummed sUctera. 
25c. Moritz Prlntery, Saginaw, Mich. 



PRINTING OUTFITS .AND SUPPLIES 



rotary PreaS^ prints poateard tiOtlCS, 
handhllls, Etc. Actual type area, 6V# k 3 . 
Type Included in outfit at S2.5&. Free cir- 
cular. Superior Type, 3942 Ravenawood, 

iChlca-BC; 

PRESSES ES.QO, Type 5DC. OUt> lOc. 
EhOpS houeh-t, aold. Complete l 3 fl.rgain cat- 
alogs. Send stamp. Bradshaw. 3214-P 

Huron, Chic^iRO- 

PRESSES ^7..D0 Up. T™?:," supplier. 

LlHfa 3c. Landis. R 1 chla nd, Penna, 

PRIMT Vour own Cards, ac&tlonery, clr- 
trUlats, ad vertlslna. Save wiaiflCF. Easy 
rules fumiahtd- Print lor others, hlg prof- 
its. Junior outfit Ifl.OO; Job presses ill 
Up. Details free. Kelsey Fr eases, D-ll, 

j^erl den, CTunn. 

HAND Press, type and complete printers' 
supplied. AdvlM eoulpment jou need and 
we quote prices; or send stamp lor catalog. 
P Ftllfer, H-C: tt Columbia St., t^ewa^l^, 

N. J. 

BARjDAINS. Pour hand presses $12-S35; 
electric embosser f30: threfl h.p. motor $39. 
Ba n ner P r int, Statesboro.. O eorgla. 

LINOTYPE For amateur and profea- 
alonal printers. Oakdale Composition. 
North Pnliadelphia, Penna. 

PRINTING Presses, type, cabinets, sup- 
plies. Send stamp. Lincoln Press, Hsirt- 
wellJStreet. Fall River, Mass. 

STOCK Cuts 4PC up. CatalPK IQc. 
Gregor'S, 19- N Main Street. Belleville, 
N. J. 

BARGAINS. PrCSiCS, type. List 3c. Ea- 
Change D-I5. 33 Orient. Meriden. C onn. 

BARGAINS — Presses, type, SUPPlttB. 
Send stamp. 159 Harvard, Camhrldg’e, 
Mass. 



r,^TENT ATTORNEVS 



PATENTS. Send sketch, photas or mod- 
el and description of your invention for 
prpllmlnary f^carch ana paten tahUity re- 
port. Total rappnsefl, including search fee, 
for preparing, filing and pro.iecuting your 
application quoted before you proceed. 
Rates fCftsoivahle, Prompt and efficient 
services. I^-'iiwood B. James. Registered 
Patent At-tarney, E!iEsblLshEH;l 1913. Suite 
&4H-A Hstlansl Press Building. Wosblng- 
ton, D. C- 

INVENTORS: Send immedlaialy Tor your 
copies of our new free books. "Patent Pro- 
tection’^ and "Suggestions on Selling an 
Invention.’' Sl^tv-eight page^ of lntere.it- 
Jng facLi. They tell hew patent laws pro- 
tect you; hind of sketch nr model neEded; 
simple sti^ps to take witliaut cost: how suc- 
cessful Inventors have secured linanciaJ 
Assistance; show intercstliiB inventions; Il- 
lustrate important meclianlcaJ movements. 
With books we also send free Evidence of 
Invention form to help establish dale of 
diflcloflure. Prompt larvlee. rea.ionable fees, 
spGcial deferred payment plan, StrtctMt 
SeCredy. Thirty-nine years eKperkenec. 
Highest rcIcTcndcs. 'Write us today. The 
facts in our books, are worth money to the 
man with a good invention. Address: Vic- 
tor J. Evans & Co.. Registered Patent At- 
torneyi. ij-P Victor Building, Washlna- 
ton. D- C. 



INVENTORS — Bcloro dlsdloelna your in- 
vention to anyone send for icrm "Eiidence 
of Conception "Bchcdulc uf Government 
and Attorneys' Fees" and instructions. 
Sent free. Lancaster, All wine & Rummel, 
^1 B owen Building, ’syoshington. D. c . 

CHEMICAL Patents. Chester Tletlg. 
M. Be. < chemistry i, L,L.B, Fornterly en- 
n miner chemical division U, S. patent of- 
fice. 309 Mercantile Library Bldg., Cin- 
cinnati. Ohici. 



WHAT To do with your invEntino? Free 
boolis tell all. Patent facte clearly ei- 
ptained. 63 years' eKperience at your im- 
mediate service — on easy hqdgEt payment 
plan. Write today lor free copies of cur 
booklEts and '"Ccrtificatioh cl Invention'' 
form. C- A. Snow ^ Co., 1125 Snow Bulld- 

ing, W ashingt on. D, C . 

PATENTS— Before too he&vy an outlay 
of time or money Is made on an invEntion, 
a search of the Patent Office records should 
be made to determine as nearly aa possible 
whether or not the aame idea has been pat- 
ented before. The cost of this search Is 
email, while the value of the facts It un- 
covers is often con-isdcrable, we oiler in- 
ventors and manufacturers a thorough 
prompt, coxifldcnttal search service— plus 
experienced ccunFiel and a-sslstemce in every 
phajse of Batenc and Trade-'Marl! practice, 
write for mm new free hood: containing val- 
uable Information relating to patent pro- 
cedure. Clarence A, O’Bhen and Hyman 
Berman. Registered Patent Attorneys, 5B-K 

AdflTiii Bldg., tvasnington. D. c. 

BEFORE You take any steps WTlte for 
cur 4-Polnts of Service for Inventor.s Bul- 
letin. R. 1 $: S. Engineering Coninany, 17 
East 4Sitd Street, New York, N, Y . , UepL 

DP-12. 

INVENTOR'S Uhl vernal Edueatcr; Cbh^ 
tains 9ll9 mechanical movements; &0 per* 
petua] motions; iustrucUon on procutiiiB 
and selling patents and selecting an attcr^ 
ncy, etc. BuggasLa new Idea-S. Price SI post- 
paid in U-S-A Address Albert E. Dietrich, 
Sll-B Colorado Bldg.. Wa.RhlB gton , _D. C. 

PATENTS— Personal, confidential serv- 
ices At reOJ^onablc cost. Preliminary inlor- 
matlor furnished without obligation. John 
B. Thonifl-s * CO,, 903 F St,, N. W., ’Wash- 

ingtnn. D. G. 

PATENTS— Trade marks. Prefiminar? 
advtce. hook and disclosure form Ifec. Per- 
sonal service. Irving L. McCftthran. ItMlO 
IntcrnatSonal Bldg-. Wa-ihlngton., D. CT. 
RsaiatErad Patent Attorney, 

' ' IN VENTOR’ B "Guide.'' IM mechanical 
movements. Irec; advises: on patenting, 
selling Inventions. Frank Ledermann, 
Tribune Bldg.. New YotJe. 

L. F. RANDOLPH, 302-B Victor HWg.. 
Washlngtcti, D. O. Lew cpst. Book And 

infermation free. 

PATENTS, BQoklet free. HiKhest refer- 
EincEs. Beat results- Promptness Assured. 
WaLson E, Ccleman, Patent Lawyer, 734 
Ninth fit.. ’Wa.qh ingtan. p. C. 

INVENTORS— ^iertd ' Ttir iree bonklEt 
' 'Patent- Sense. ’' information based on 64 
years axperipnce, Lacey & Lacey, Dept. 

&A. flJf? F gt,. tVash I^EMTI JD;_C; 

Patents. Protect your idea by aacur- 
inp free “Proof Of InvcnCion'" folder. Ex- 
ceptional personal service. Established 
1096. £. E. VroOman, 871 Woodard Bldg.. 
Washington, D. C. 



FOB INVENTORS 



Patents — B efore too heavy an outlay 
of tlnie nr money ia made an an Invon'tlon, 
a search of the Patent Office records ahould 
be? made to dPtermine a .1 nearly as pcsslble 
wheiher or not the aame idea has been pat,' 
ented bclarc. The Cast of this aearch Is 
small, while the value of the facts it un- 
Corem Is Often considerable. 'We offer in- 
ventors and manuIncEurcra a thoruugh 
nvomnt, conndentlE'Ll icnreh service — ulus 
experienced counsel and assistance In every 
ntifisc Of Patent and Trade-Mark practice, 
'Write for our new free book containing val- 
uable informatiori relating to patent pro- 
cedure. Clarence A. O'Brien and Hyman 
Berman. Rcelstcred Patent Attorneys. 58- K 
Adain.s Bldg,, Wfe^hineton, D. c. 

Ideas And Piacticai lnvaiitlun.s devel- 
oped and promoted. Protection guaran- 
teed. Blueprint and engineering service. 
’Write Jor 4 -Point Service bulletin. H. Ai S. 
Engineering Company, IT East 42nd Street, 
New Yorii:. N. Y.. Dept. DF-ia. 

HAVE You a smind, practical InventtOB 
for sale, patented or unpatented? If au, 
write Chartered Institute of American In- 
ventors. Dept, 4-A. wasnia eton. □. c. 

BLUEPRINT Drawing of your Invention 
ta.io. Write fur free circular, Orma* 
Drafting' Company, 'Beth^lda Branch, 
Washington. D . 6. 

WE Locate buj-era merltoi-jous patented, 
unpatented inventions. H Will sell, reply 
immediately. Descriptive booklet free. 
Invention Reporter, SOU 111 Falr- 

flield. Chicago , 

DEI'ELOP. Protect, sell your invention 
without patent. v^aluable Instruetiaiis. 
Guide chart 25c coin. Manual Publ.. C-11, 
Box 498. Chicago, lit. 



HCN'E$T Unbiased advice from experi- 
enced mventor will save you hundredA of 
dollars; protect you agamst coolly or shady 
practices. Nothing to sell CXCCpt my VftSt 
experience. Send your problem with 81. 
A. B. Edwards, P. O. Box 1585, Little 

Rock, Arkansas. 

INVENTORS Commercial Directory I 
From nuance to underwriters! tl. Weet- 

ern Preas , Fo rt Mc rgAP, Colora do. 

LET Ua develop your ideas, 2?Q yearn ex- 
perience designing machinery. Btrictly 
coufidentiui, ahow un what you. have. 
Many idea-s wmrtb money, Arthur Lons- 
^rry. P. O. Box 9i4 Erie. Peru]*. _ 

' INVENTORS; ' Pxaht by^'aur iiTvEntldn. 
A practical talk to inventors by an ex- 
perienced manuraotuirer. Our 08 page 
booklet "Mind vs. Matter" mailed Upon 
receipt of 25c. Rex Engineering Co., Cln- 

clnnatl. Ohio, Dept. D. 

INVENTIONS Bought, sold. Patented, 
mipfttcnted. James Wallace, Homer, N. Y. 

INVENTORS; '’Making InventipiM 
Pay," our 52- page Illustrated book. maHed 
upon receipt of 3c poeCage. Crescent Tool 

Cn. . pent. Z. Cincinnati, Ohio. 

FENDING Patent applications can be 
brought before thousands of manufactur- 
ers. iree of charge, through invention 
Magazine. Write loc details. Invention, 
Th e , . 636 F St reet, W ashingt on. D. C, 
iNVENTORS^Serid for 72-page book on 
patents. Reasonable termn. Conscientious 
treatment to inventors, L, F, Randolph. 
Rreistcred Patent Attomoy. SOS-E Victor 

Bldg., Washington, D. -c. 

1 SELL patenu. Evtabllsbcd in i90P, 
Charles A. Scott, T73PM Garson Ave,, 
Rochester. N. V, 



INVENTIONS WANTEB 



WANTED — New' patch tod Offl Co apccialty. 
Will buy or distribute on eKC]us.Lvc basis. 
Write Ranger Products Co.. East Orange, 
N. J. 



SMALL Inventions wanted, by manufac- 
turer^. tTl help you sell ycur Invcn'tlcii. 
Write for free clrcoilar. Btanley Hull, 
7829-K Euclid Avenue. Cleveland, Ohio. 

FRACTICAL Inventions wanted. Tull 
protection guaranteed. ’Write for "4 -Point 
Service' ' bulletin. R, At S, Engineering 
Company. 17 Bast 43nd, Street, New York, 
N, y;. Dept, D- 12 . 

SIMPLE, Practical Invcn Lions wanted by 
mnnufacturem, patented or unpatented. 
For information write Chartered in^vtitute 
of American inventors. Dept, 4-D, Wash- 
Ington. D, C, 

WANTED — Meritorious patented, unpat- 
ented InveiitforLS. . Booklet free. InVEittlOb 
Reporter. 5B-1123fi South Fairfield. CW- 
Cttg o. 

INVENTIONS Wanted Jot commcrcial- 
iXAtton, Stamp for particulars. Arellanp- 
Power Co,. BOK 1827. DepL A, Chica go. 

CASH For unpatrnted Ideoa. BEamp for 
partiOUlarS. Mr. Boll, 9-141-A Flea.vant. 
Chicago. 



patents fob B.tLE 



GUTRIOHT Royalty, double purpooe 
street algn. ’WlJtnn Taylor, Pin e, Cplorado. 

NOVEL Wire store display fitting: ad- 
U-'itable; Ie™' coat manHfactUTe- Sell, of- 
ers, unpatented- W. KUburn, 2T Foam 
Bt . Elwcio d. Vletq rifl, Aqa trail a. 

HAVE Several practical, simple, sound, 
ratcnlablo Inventions. Partner or out- 
rlght, F , Koellner, 5 E|-_Er ie, Chicago, 

MANUFACTURERS: For new products 
or pro'htable manufacturing opportunities, 
inquire, invention Reporter, 6C- 11336 Flair- 
field. chleage.. 

ICE Creeper, automatic locking. Fits 
any shoe. No bolts, nuts, straps. R. M. 
Yarger. M organtown, ’w. ,Va, 

HOLDER For drawing Ink bottles. Pat. 
2,113,095. Carton Crui, inlantA 354. 
Havajia. Cuba, 

EASYWAY Exercise and reducing ma-r 
chines, build muscles, reduce fat. Patent 
pending. Several Used maClrines fur sale. 
Eell state sates rights. A fortune awalEs 
business you can own. May acLL outright. 
Write for territory, circular. Easyway 
Ma-chinr Co.. 35E8 Fr&nkILn. Et. Louis, Mo. 

SELL Your patent through a small clliaa- 
Ifled nd In Popular Meehanies. Many In- 
Ventors have found buyers in this way. 
Ask me for proof — ITl gladly send it to you, 
F. W. Johnson. Manager Classified Adver- 
tising, 269 E. Dotario Et., Chicago. 
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MANUTACTUBINO 



INVENTIONS Manutactured In any 
quantities. ThIb. dies, metal JttamplngBT 
warkina taddsU Duilt; Industrial 
Oomplete blueprint and eneineertne 
BcnicG, Write for “e^Polut ^ernM'' bul- 
letin. R. dr s. Enelneerlnff Cumpan^, li 
East 43nd Street, New YwiE, N, Y,, ij^S, 

DM- 12. 

ALUMINUM casting at reaidnablo 

S rtcee, Mwre, fiuttnn Rd,, Mtllbuni'+ 

[aes„ 

ANALYSIS. Ruearch. Newest giiaran. 
teed rormulas. Blgse^t catalofl free, Spe- 
cial prlcei, leads. Olteon Laboratur?, 
Chemists, DS-lHg Sunnyslde. Ctiicagg. 

STAMFINQS, Dl», acrew machine pred- 
ucta. aiyeclaltLca. Foraberff EiiElneerlnir, 

Wortmleld. Oh io. 

AUTOMATIC S^Tew mactiLno produCtSt 
special machinery, atAmpSaaS^. lortlil^ 
machined. Send fdr quatatLon, COA^Wml 

Cerp.. West Springfield, MasB. 

DIES, StamplnsaF campLete manufacMiT' 
inSn wire forms. Bouthern Fruducts, Inde- 
pendence, Mlssaurl. 

INVENTIONS Manufactured by an el- 
perlenced company. In any quantity at low 
cost. Metal Epeulaltlia. novelties, atamp- 
IniiB. dlea. and models. Free eatimatM, 
Our booklet 'Mind va. Matter'' aent upon 
receipt of 2SC. Rek Englncetlng Cd., Cln- 

clnnatl, Otata. p^t. O 

INVENTIONS Manulacturcd la any 
quantity at lew cost. Stampinse- dies, 
model?, etn. Estlmatu and free catalog. 
Crescent Tool Co,, Dept. X. Oinoirmau, 
Ohlb. 



MODELS AND MODEL BL'FFLIES 



TREE Cataloff, model bullderp supplies, 
save money. Ebert Model Supplies, 

LaOrange, IlltnPia. 

MODEL Railroad Shopp Dept. VM, 
DuuelJen, New Jersey. New 34 page Ulus- 

trated catalog lOc postpaid., 

MODEL Ship, yacht, speedboat suppUes. 
Cataloj f Iflc. W elcher, Pid ton . N. Y. 

BUILD New Qu«cfl Ellzai^th^l&ter £blp 
of Queen Mary. Biggest passenger ship 
afloat. Beautllul 30-inch scale model, com- 
plete In every detail. Fi.&a plus postage. 
Other models ti.oo — Is.co. catalog, 3c 
etamp. Miniature Ship Models, Dept^ R, 

Ferk^le. F enna, 

CATALOkl Of Over 4Q engines, eastings., 
Supplies SSe. Relundcd. We specialise in 
«Kperlitiehlal vorlt or improve your patent 
u required. Howardco, A-Z41T North Ash- 
land, Chicago. 

BOUCHER Ship model kits make Ideal 
Xmaa gifts. Priced $5 to 11I.5D. Free leaflet 
PM 13, Boucher. iZfl Lafayetle St,, New 

York. 

airplane. Railroad, ship model Ht?, 
auppllw. L4at 5c.. New champion racer kit 
3 !h: F, P, Northerq Aircraft. MaidtQwpc, 

WLa. 

BUILD Miniature i^ollne motora. 
dnatlng; educational; prolUable, Details, 
drawing; Ulc. Wright Mcilar Worts. 3256 

Lake Park Avenue. Ch icago. 

MCDELMAKEl^ i^talogxie ol auppHes 
and materfaLs SOc. Buy now. Evraymeeco, 
38 N. Clinton. Chicago. 

AIRCRAFT — Gasoline, rubber model 
klta. Engines, auppUes, Evenf thing. Cat- 
alog 3c. Alr-KIng. 2&S4 S. E!. SOth, Port- 
land, Oregon. 

LARGE Aaaortment of model alrplnnes. 
Samples 10c, E. Schank, 1 539 E- Mont- 
gemery, FhEladElphia, F enna. 

gasoline Motor for model boata, 
gl2.M. Circular lOc atamp, Anton 
Bohaboy, 2B&7 Price 3t.M. Rahway. H, J, 

STEAM LocamotlTies t scale. Build 
one bf ^'Eaay Btepa." Our lUufllnUed cat- 
alog llsls all needs, SSp. Little Engines, 
Bos 15B. Wilmington, Cam. 



MODEL Airplanes, boats, radios, sup- 
plies. Catalog loc. imperial, 418-K 
ftfcDonald. Broo klyn. W. Y. 

MODELS— Praetloal models put over 
your ideeui. We develop modcla from the 
cmdc! to perfect working devices. Tour 
Idea might have large commercial value. 
Bervitea confidential. Bank rdereneei. 

graduate enflneera at your 
service. Send 36c for 0«r S8 page booklet 
"Mind Ts. Mattor." Rei Engmeerliig Co,, 
ClpclTma tl . Ohio. Dept. B. 

SHIP And yacht model flttlngn; oonstruc- 
tlon sets: model yacht sails; Illustrated 
catalog 20 cents, A. J. PlEher. lOVS-l 
Etowah Avenue, Royal Oak. Ulch, 



MODEL Suwlles for the inyentor. Bend 
3c etamp for catalog. Pierce Model Works. 

Ttnley Farit. III. 

models — Y dur Ideas developed into 
practical working models, yeats' puc^ 
cessful erparlBncEi: thouEADds of satisfied 
custamers. Conlldentlal service guaran- 
teed, Bank references. Send 3c posstage 
lor 33-page book— “Making Jnventjona 
Pay." creaeenl Tool Co., Dept. Y. Cin- 

cinnati, Ohio. 

RAILWAY Modeb. Catalcg handbook 
walthers, S#7 E. EtIb. Milwaukee. 



BOHE CRAFTSMEN 



EQUABEKNOTTEBSf Make beUa. hand^ 
bags. etc. Quality cord samples with cat- 
alog, free. Beginners book, catalog and 
samples, lOc. Special 1 ite^lar ti book 
with 50c beginners bulflt. all for 1 1, P. C+ 
Herwlg Co.. Dept, j-ll, 13i Banda St.. 

Brookfyn. W. Y. 

BUILD Bhaper, lathe. Jig-saw. drill from 
Ford ^Tta. Drawings, instructions 50c 
each. Hancpcfc, 333 Doughu, Portsmouth, 

Va. , 

IB “FULL Blie shelf bracket naltema’ 
coin. Albright Service, Railroad 

A ve . . Omaha. Nebraska. 

PLAaiTCS^How to work with thia ntw 
malerfal. Plans for 5Q projects — lamps, 
trays, clocks. Jewelry . drnsar sets, etc. 
533 pa go ibatruetion book, SLOP. Readers 

Eervlce, BM-Bl North Cl ark. Ch lcagp L 

30 FULL Site lawh ornament patterns 
35c, Wiekmnn, 744 Brooklyn, Dept. IP, 

Payt on. O hio. 

IMITATIQN Leather. Write yout neods, 
Gaae. color, purpose. I'll acrid sample, price 
Immediately. Modcrnl£a chairs, card ta- 
bles, benches, etc., with beautiful wash- 
able leatherette. “Girard Lcuthsr/^ Long 
Island City, New York. 

UNFAltTPED Piirnlutre saves dollars. 
Beds *0. -05. Dressers *11.041. Chests tt.W. 
Baby chests |3 50. Kitchen tables (2 Sd. 
Catalog }Dc. Mayfliower Manufacturing, 
1551 Thom a a, Ch icago. 

ALABASTER Works like wood. Details, 
stamp. Demoaijtratoni, 1T41 Harrison, 

jJhloago, 

ASSORTED Waoda. IS lbs. fL.Qp post- 
pel d eonoa 1 And 3. W, LLiidcniarn. Pert 
Waahtngton. Wis. 

HEADQUARTERS For home craftsman 
machinery and equipment — bought and 
fioLd. Lathes, cutters, acroll saws. etc. If 
you Want to sell, gat nur cHer flrstl If you 
W&nt tc buy, send for bargain price list. 
Crafts than House, 315 A Harding Bt.. 

Avocfl, Penna, 

15 FULL-GIZED Lawn ornament pat- 
tenu 30e, Modem Woodcraft. Bagtnaw, 

Michigan. 

LEATHERCBAFTBMEN— Write for frfla 
instnictioas and price list of leather, tooU, 
etCr Sample cards Wilder & Co,, Dept 
T. Ida* Cro6hy St., Chicago, HI. 



FOR THE HOME 



FURNACE Kegulator, automatic for hot 
air or steam, Gomblete plans including 
bimetal for ihermostat ll.fH). Dennis 
Flans, Dept. 1 20, 3SUT Ewald Circle, De- 

trai t, Mich. 

BURN Cheaper coal; furnace blower 
$3.95; thermnitat 50. Ntcklin, BOk 49L 

Newbu rgh. N ew York , 

BEAU TifY Your old furniture! Refui- 
Ishing now made easy. CompklE InsEmc- 
11 DUS 35c. Todd's Service, 363 Arlington. 
Youngstown , Ohio. 

RELine Cracked flrepola easily. No tak- 
ing down [Urnace. inckpensivE. Literature 
free, t^irnace Repair, 3596 Milwaukee^ 
Chicago. 



OLD GOLD, W.ATCHEa. JEWELRY, 
FRECIOUS STONES 



BEAUTIFUL Camellaii ring set. brooch, 
pendant, unmounted, ai.oo each. E. Bouth- 
wlck. 53$ SouthcMt Washington, Fartland, 
Ore. 



HroHSST Fricea for old gold, teeth, 
watches. Jewalr?r Pull cash value mailed 
day shipment recelvedr Gati?faotlDU guar- 
anteed or artiolea oheerfully returned. In- 
fcrmatlan free, qr ahjp today, Chicago 
Odd Smelting Co., 380- P Champlain 
Bldg.. Chicagg. 

GOLD $35 Guabe. ^Ip bid gold teeth, 

crowns. Jewelry, watchos — receive cash hJ 
return malL BatlafaCUiOn guaranteed. Fth 
I nformatlOh, Dr. Welsberg's Gold Reftn- 
Ing Co., I504J-Q Hennepla, Minneapolis, 
Minn. 



ZIRCON Dlamonrds from mines of far^ 
away Blamt In exquisite mountings dr un- 
set. inevpcn^lve. Catalog free. Box 

38$-E. Wheeling, w. VA. 

giLVlcR Flli^ee bracelet 33.00. Quality 
Buarantwd Plores, VatlarU 1994. Guad- 
alalara. Jal.. McxIcq. 

H.4.LF Carat perfect diamond set in lat- 
est style engaeement ring. Guaranteed 
5IED.OO value. Will aacTlflce (or $75.00, 
M. Rase, 3$S7 Grand Ave,. Ch icago. HI. 

1939 BULOVA Watch«. Any quantity 
at wholesale prices. FIsLIlIl, 51 Bridge St., 
Newark. N . , 

50QQ REBUILT Elgin, Waltham. Hamil- 
ton watcher. Also ladles, gents wrist 
Watches. Make biff money] 13 size. 7 Jewel, 
Elgin or Waltham. S4.75; 16 site. 17 Jewel. 
(7.50. Send for free wateh and diamond 
oatfilc«uv. The New York Jobbers, Dept 
M. T4 Bowery. New York. N, Y. 



TOBACCO 



GUARANTEED: Cigarette, pipe or chew- 
ing 5 lbs. (l.M. ten H.7J. Pay 'When re- 
ceived. Pipe and hocc dgars free. Rives 

Tobacco Co., Pa ducah . Ky^ 

CHEWING. Four pbunda $1.30. BmOk* 
ing. Gold Lear hurley. Turklsth tobacco, 
three pounds ti.i5. Postpaid. Belmont 
Farma, Chatham. Virginia. 



A AZDB.S— BL AD E S^H A RF EN1NG 



loa DOUBLE-EDGE Btadca 75 c guaran- 
teed. Olsen. 1551 Southeast PowelJ, Pert- 
land, Oregan. 

gl.OD PACKAGE Razor blades gBc. Sam- 
plw IDC. Hardware, South Zanesville. O, 

BEAUTIFUL Transparent dry electric 
shaver ( 3.98 sent COD. Like $ 15.00 ma- 
chine, Year guarantee. Magnifying shav< 
Ins mirror free. MOnroc Bairs, 520 First 
Natio nal Bank, S prlng fleld, Ohio. 

“KEENEREDGER" Made one blade nu?- 
duec 760 arr.DDth shaves. Keeneredger, 
OblCag. III. ^ 

Bd DOUELB Edge blades pcstiMind 40 c, 
Mbncta Co.. Box IIOS. UF Sta., Des Molnes, 
Iowa. 

Eo DOUBLE Edge raMr bladci. Beauti- 
ful gllE paekage. Ouaj'anteed. 7 Sc past~ 
paid. Economy dales, 2145 CCncora Pi., 
Chicago. III. 



SURVEYING INSTRUMENTS 



GUARANTEED Factory rebuilt translta 
and levels for rent fwith purchase cp^on) 
or sale 4c&sli or terms). Order now b^Dxe 
prices advance, Wc will repair, trade in, 
or buy your old instruments. Ship pro* 

a Lid for estimate ond valuation. Writs lor 
st M-3l2 and complota information to 
Warren-Knight Co., I3S K. 13th St, Phila- 
delphia, Peiuia. 



FOR SALE OR EXCHANGE 



WATCHES Bought. Eoid. CEchanffecL 
List fcEK. Wm. Janvrin, Ludlow, a, D, 



FOR SALE— MIS CF,LL.ANEGUS 



NEW 250 Watt 110 volt bulb sunlamp, 
floor model, no carbons to smoko, buy. or 
adJu. 1 t 68.M; larger size. 509 w-ait (13.95. 
Carbon aunlamp. reflector, carbons, and 
IbatructLons $3.^. NlckllD, BOX 491, Naw- 
burgh. New York. 



NORTH Eastern Quebec mink. Write 
Castle Mink Ranch, Belgrade, Me. 



wavted^hjscelmneous 



TREASURK Finders. Old radio mineral 
locators wanted. Will pay Liberal cash re- 
gardless age or oondltlon Lf BultAblc, 
Needed for historical record. We have 
nothing to sell. Write full details. Hidden 
BeJenoe institute. 1846 South Olive St., 
LOs Angeles, Calif. 

CA^H For used microscopes, blnoculais, 
oomeras, slide rules, drawing sets, (survey- 
ing. mechanical, scientific, and musKsal in- 
stmmenta. Hlghe.?t prices paid day ship- 
ment rcocivcd. Gatlaiaction guaranteed or 
shipment promptly TsturiiM. Ebxian's, 
2303 Van Buren, Ohloago. 



PERSONAL 



FOOT Troubles ended. New COircCtlve 
methods. GrthopedEc Appliances, Box 433, 
Wa rren, Penna. 

eoNGS. Poems wanted now. Metro iflel-i 
udy Publlabers, S$2B Geary, S*n Francisco, 
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YOU Must haTS a wlnislUff JJetMnaltty; 
be In ffoo 4 health; radiate cheerfulness 
and be happy Lo >e a real eucces^. Free 
iltciaLbrej I>r. H. Buddcnberc, 
Jeffef^g AVR, Chipclnnatj., Qtiio. 

DANDRUFFI ek> yffu suffer from dan- 
druff pnd (alllnE htir? Use “Scalplnl,^ 
the latest medicine that brines marvelaiiB 
result^-- Mcne? refunded If net aatlsned. 
Bend * 1.00 to ScalplnL CP.. 317 W. 5 fllh, 

New YPtit. ^ 

LEARN The trulli about yourae]/ and 
rrlendSr Knon' your ovn abItUies and 
handicaps. Find ypur rlEbtful place In 
businefis. Btibmjt handwriting and 5 ^ far 
character aiialy£ii. Da^jd M. 
Itciberts, . 41 — 33 — * 7 Ui Strict, Long Island 

City, WgiB York. 

80 N 0 FCKina wanted, plan^ Bong 

Bureau, Dept. 43, Salem, Ind iana. 

NERVOUSNESS. Fear, succwssfuUy te- 
llevedF “PsychalcRfcal analysis;'' amac- 
Ingly helpful method. Literature kindly 
inaLledr John Enalund, Box 336 , Iron‘d 

wpod. Mlth. 

NERVOUS? Pears? Depressed? Afflict- 
ed? Free helpful information. Norman 
FernaoJd. Psychologist. Office 16 , Am- 
herSt Et.^ Worces ter, M aas. 

MEXICAN Cases; no publicity. Amerl- 
can Attorney. Pox 173 ft, fcl Fajo, iTeiaa, 

WANTED, otiBinat poems, sones, lor 
Immediate consideration. Bead poems to 
Onlumblah MliSEC Publishers. LEd.. DcpL 
S 3 . Toronto. OaP. 



WIN PrjlH money! Booklet — ^'Succeas- 
ful Contcstlpe"^bowa how. iDc post- 
palil Buliatih . lituim •2Da,D(]0.04 prisiea 
included. World Pd^harH. *B19-B Cot- 
taye Qrove. Chicago. 

SENBATIONALI Amazlnff new trick. 
Detect tnsUtntly every ’card of any pwclt, 
without ptBparation, • partner or iWU, 
HP. 337, <3. Chaiissee Antlti. F aria: France, 

POEM Writers, aonewrlters. Send for 
free Rhyming Dlctltmary, Eongwrltera' 
Ouide. .Submit best pcems. melodies today 
for bonalflde, suiserlor otTer^ M&fM Stu- 
dl«. 33- J, Portland. Ore. 

BOOKKEEPINQ. Homo, peraOnat, bnjsl- 
ju'£s. *2.25. Popular Uecbanlcs. 2an E. 
otituna St I ctiicaKa. 



MlS€ELtAyEOUB 



HOUSEHOLD Repair kit! 3 new ce- 
ments for leather, rubber, cl-Oth, metals, 
etc., guaranteed, H.fho poatpald, Brogis- 
Hill Co., 711 No. Rideewood FI., Los An- 
eeles. Oalir. 

SLIDE Rule 10'' cnaBnLfylDff Indicator 

4&C. Advance. 153 Madison , Chicago, 

BOOKPINDINQ Uri.lt that dps "the en- 
tire job^ vocational schools, llbranai, job 
shops, hobbyists. FraclJcal, Law priced. 
Write Pralt, A-S, 42 : 2 * EucUd Ave.. East 



OC^D ^eai gh L wlthaut glasses. No 
drugs. RepreBenta lives wanted. Stamp 
appreciated. Arthur Jacobin. Ups.ala, 

MlpnesoEa. 

OENEaLOOIES Of Vcrmoilt fatnlliei. 
traced. Howland Atwood, Eartland Foux 

Camera, Vermont, 

BUSINESS Proposition resllvorlng mir- 
rors. autoparts, reflectors, making chipped 
Blass aiexvs. Write SprlnlUe, Plater, 283, 

Mario n. I ndiana. 

RAILROAD Blue-bloods, too of them. 
Can you name 100? Did you ever hear of 
the Plainsman. Estrella- D^l-^ur Egyptian, 
or the Barnacle Bill? These trains and KkO 
Others are described in a booklet haring 
IntereaUntfly dramaclaod cover. Only book 
of its kino. 2Sc coin. Trains. 

Tran sportation Bldg., Chi ca go. 

NEW Fatehted electric MneU set. Writes 
In all beautiful colors, gold, allver. etc. on 
any material — leather wood, paper, bakc- 
Ittc, rubber, cellophane, etc. *1.M post 
paid. Machinery Sa]ea, 193 North Clark, 

Chica go. 

OBAND CbulCc dam — Jobs, cities, funtu, 
factories. opportumtlBs. Copyrighted book 
"Orand Coulee Dam — Great Paciflu NorCh- 
weat''' ready. Chucked with information, 
detalla, etc. SI.W postpaid. Columbia Pa- 
ciflo Co.. 7gD3 H.leven Northeast, Sinatila, 
Wajihlngton. _ 

SHARPEN Your own lawn -mower the 
factory way, simple. Easy, complete hlc- 
ttme outfit *2.C0. Eccn-Sut Sharpeners, 
Corpus Chrlstl. Texas. 

JUMBO Paper shEll peaaw. d lbs *2.00; 
shEllrd s3.tHl prepaid. COhnumicr), Seed 
Co.. Mt. Pleasant,. Tcnn. 



QUALITY ChrlstihA* Cftf-iia, folders. 
Wrappings, DaRcrlptlve folder on request. 
Staten Island Mail Oi'dar CO-. I* Fommer 

A^ye^, Stapl eton, W. Y. 

IT’S Ptin answering questions, blrUldkys. 
eto.. blindfolded in crowd. tUKI daily. 
COpyrlehted instructloju *2. Premier. Box 
18DB, Hoili'W'Hwd, California. 

INTURESTINO Olft from border. Send 
SOc for fancy Mexican ebony letter opener. 
Woodworker, *40 South Rc&gan, Bail 

^enito. Tex as. 

vifLOINIA Falryatcne crCsacs. Samples 

10c. W. E. Martin, Bassett. Va. 

24 PENCILB, Your name in gold, *1.00 
postpaid. Beebe, 1231T Ohio, Detroit, 

Mich. 

DFALIZED Wood, Jasiier, agates, 2b 
cenla specimen. Box B&8, Tacoma, Wash. 

ORIGINAL Ala Kabo?o's genuine mh- 
blt'E foot, beautifutly tnetaJ mounted with 
ring. 39c. Ala Kabcmi, Box 92, Oakland, 

Calif. 

LAM-A-FAB, The clcth cement, add and 
waterprouf. PermaDCDtly repairs anythlnii 
made of iJotb. Sails, hunting equipment 
bUd suits, lDotba.Il aulta and athletLC: 
equipment, ruga, canvas chafiv and work 
clothing, s, J, Bussell Co., P. O. Box 1ST, 

^Eg>Tia. 111. 

TATTOOING Quthts, BUppIles, llUiatTTLt- 
ed Hat free. Waters . " 9S5 Put-tnam, De- 

trblL 

HOW And where to obtain capital, fully 
explained, free particulars. Star Service, 
Wapakoneta. Qlito . 

COATB-OP-AftlAS And oirests eorreetty 
rendered In colorg or black and white. 
Highest grade. Estimates free. Heraldic 
Bt-udloft. 1 91 4 Dakdale Ave . . Chleagp-. 

AMATEUR Tattooing Oiltflta, Illustrated, 
caialofl 6c. "Tatuco," 65IA B. State, Chl- 
cago. 

SWAPPER’S Friend, R4, BaUne, Mlch- 
igau. Interests swappers, collectors. D9c 
year, sample IDc. 

TURN Scrap into money. Convert old 
&UtO generatoia Into A.C. KOaeraturs for 
auto radio, ramp and home llchtlue. power 
and elher ufics. CCdiplrlo t^k tl post- 
paid. Popular Mecbaiui’-^ Presp,. Room 

<C3S>, 2oa E. ontatio st., Clilcago. 






Cept. Draadway and E. Stata, M[lwaiika«f Wis. 

XHC WiEtniNG, W«rld.Wld*, bawn t>* a 

Ij'-I ill* h I 'i.., l.n.'.ri,* hii 

, (>51 WrfdiiiF (5pt-ra[i-T ifl 

. . '^'sld If.I: IJ i.,"^lnhT t I. r.ill - ... , 

. . I irn I'irt Lijmj-i* Pit n ... 

. ... 

■Strilfl 

lltfr ier Tl-'li L -J '<'>i.n'3ilii...bLnC 

‘ i m; T,[.i 
10 tji t;- lirp'" K r, 

<< MTt 1 l‘ M . ' 



StTirf Fr** ft*frli.lTE 

ArcWtUlii-E niMT£t.^r ’i "iior.ilip 
WriiLn.j i'pi l.r.i.-isii mr.Kl1ih' . . 

HeiiiJ rirtiLlii .,1 I n-xr. 1 ,irv. . 

Nlcii*. , .... 

Cllv 

Cif lntprr,.rFiJ ‘iii iii.i.-m.. ,r-r 

T^ lin-, iB-ii ■ i li.-i.'i rhiill.i nn<J Ttli'i ipi 

Ci3in^«r'nl 'Enitn*sr fL Vr. U’. 



you, trt.L, H'.jn i.n*i!i>fne [mri nr iii!~ urn^iLt new luriu-si ry 1 
Tberu'H almost no llini r lo wha( wi'J4ltir?< i-.iii aeoiin 
they cut iuanufiw,^t urJhg ciwn^i way rlriwn. Dcciiurie Iboy kunw 
£lie "IJo'W and Why'" nJ WeltMnt:, McliLllurKy, Drawlup, lilu-i^ 
prliH EtOiirllsaq, tSet-Up W4irk 3Lin1 Ful>rkittr!i ill. 

N'l iviinder mdnufaeturerH jJi i.ivor cheriuimry aw iIpniiimSJtLK 
nTLiTtii^ally Tmiupc! Sidiiiiij or (v.hlM neon rig Wo'Ldlng i.>pfr,'4i iH"'.. 
Wuldlmt 'I'a-btilcliLni, nnil WolrllnK Jinplin'prji!: 

lion't Ik: coriU'iit wllh nrdlniir.v work :it Jnw pa’.' — wbrn In 
a feburl. rliti'' ytjLt i,’.ni bia.’Mmu s tliuroufilily lYalrred ,^[ic4daJ Ifil 
Ln Weldlrig. 




CASH IK 



GOOD MONEY 

to be made in 

POULTRY 



Many Earn E]Etra Spare Time Prefiti 
Or im May Build a Business of Your Own 

vMku Imt you want a Job at gnodi pay 
ar ;l tirrililabie btedneMa nf 5'PUr own, 
f^rmlTry olTcrs you many oi tifnin u- 
nllloa. piiulln' mOut ulid cfiEsare'nl- 
wa .^'11 li^ ilmnuTirl. and jil IIIiin‘'» (tiert! 

1:4 a. short age of iralueil pouliry men. 
\ly llopin t^tiidy f'DUrst! thi?ws 
you Imw tn ‘•Lif’ciK'd — bow tp f-iiVO 
mnnev and makL‘ mon«y. cllbcr for 
youn-L'ir or for au erinploycr- 

FitEE Book ShQwfi the Way 
to Blf Pay and Bl| Praflti 

Mali coupon bdoW TODAY 
— fur my lillg NtW FRLE 
Honk, "liow Ui iLVitie Fuullry 
fn>r Frufi I . " My forty yeai^o f 
oipfirU^U-re arc ynui*. Tlle 
poultry Induflijy may 
nted you. and IbCfO 
£ ar*- yciij [f£ii| my rr*tliuok. 

(3^1 H — «ficj r-4't in li[M aw 



SrARE TIME 

VFULL TIME 



No rntLl-tBr Uv* *r wk*L 

yiiu nd-*, 1A7' proTod ofum wJJI 
vh^'** Vvii K hxL to do trJLh EUOlLf-y 
-Halit Lh* ptuL. It you «hixHHi 

(fl *U,rt • l>i:ain«a* cil your -d-^o, 
111 -ihow -vyjo bow (n mit* H. inLal I 
jD.T oaten ont ^row. iho-a- ynn liow to 
-BijnMiit)- Sand f^r |he iKh - 



th.* a;tr* nii.>fi*v Uiat can 
-lONd* Iti t»u-iP(Ty 



j NATIONAL POULTRY INSTITUTE. Dept 36-0 
I Adama Center, N. Y.« Att'n: Harry M. Lamon, PreOf 



■ De:ir Mr. J.iLmonr ^wid me your fRhe: Nuuk, ■^'liow to RaiM j 
I F 4 iiniry for I'ronr'. 1 wmir ut know more abnut my oppor- ! 
I tmuty u> mftki! fsiru money *paift.‘ or full time. ■ 



! Name. 



I Adtlrc;^. .... . .. --1 I 

! 



If' Jim tfi'ftfflp fo siftferiilserfl jjfcnse nteiiffOA fojtJttiar Mcchanicit 











In. 

tr.S.jL 

HATED HAL 



fjrm rtlSief iv> fttmer c»n fLOToriil to tn® t^lEhoul 

— EN'-All-[:0 (J.j.[iai]®ao clyloj' O'lL- Mtlinglatn Iwit 
clrrulEhllan far the nMlef <dF [>a.lnj of H4UrHl||Ei,Spnint» 
Sore Muicl^s, f^tipue antt Evposurtt %lio t1ie i^Lscatn^ 
fort, of Head Celds aitd DranchlaJ Irritaiiait. ^IN-Alt- 
C4> ]i£^i h^an cloInK Jl far o^'^r ntO ypiTH. D^at Jinaiir- 
uprc- n^nlnfl ii rru[i uf IraUOtc^B. fic<L KX-ATL-t'D todujr 
aiut uoL >'Our iguLck iJaEn frtlef. Hold bi' dll drupelala. 
REMEDV CO. NEW YORK 



in 90 Days at Home 

Huiidrada qf mrD atid ttoU&n uf >U aic^ nialla llD.QQ to 

in a ilniflo daj' btiTirid tcirnllUc iSwedl:^b IkUtiafa and 
ilydro-Tbarapj trodlinanlan Ttu.^ra It a blf dajund fyara 
llMt'itdU, Sanltarluna. nuciori and priraU i^Ntktita o 

w«ll 9.3 opuoriunltict for rsts.bllt^blni' yuur tnrn otlleo. 

Mdrn thh Inttroiting maiirr^mahlne profesilon In Jnnr orrp. 
hOmO bjr inuJl, ilirauah our Itutur aioali' rmitixj. Hanna- |ij- 
tLtnrlor* lit In our NATI0NAL.LT KNOWN rt-Aldrot «b(»l. 
i dlpioina Ls iirardBiJ upon roniploilon of iba coprao. fogrie 
CAP bo ramp if fed bl 3 ta 4 aoulh!). NJjlh l^ldia>al 
tralnlnr If nat nateuarr. Alan? ®am btp raonqj 
white leMolnfi. 

Ansiomy Charts & Booklet FREE 

Enroll n<nr g.n.d w-r will Include unLfonq cooi. 
me i] Leal UlrflObarr, piLapted raduclEti reller anil 
JIjrilrD-THetiipjr tlippliea wltliauL fcwt. Tlw! 

rruturinj rpura® atone may be wqrilii ntBiiV iltpos 
lha oi[>defi tuUliim foe. 

Sand rauqoti now for AnotOmy Cbarla and baahlot 
eonlsfnfng photopraphs and letters frem iueeoitfql 
oraduatoa. These will til bo sent postpaid — FREE. 



THE Collape at Swodlib Massnii t floHinAi l» IHiauI Pilins el htincij 
Deiltr 9£4— 1601 Warren Bouleyard^ Chloogo. 

Van muy aaeiil me FREE snd DQStpaKi, Anaioruy Cbarta. Irndklal coin‘d 
teliiLtlis plidcq^rap-ba and laltara freun eriidUa lOli and cumplata data lie 
of jour offef. 

CiiT ... Btatc- 
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LEARN AT HOME 

Be a Taxidermist 

Keo-l FUN, Hrcnt Hobby, KuraKparr-tiTncproRln. Stiv.- 

Vcikf Ijiinlimr I r.H'.lilrn. UIH.IJS. ANIMAI.H. 

HEAITH. I'iSTL TAN fii rstuifl liiih;*. MoPtiUHiiriiu.in 
Jino rme Eroiiris. AViW-pamc not nt.T;cliMl* 
Laeily, qpktly Jc'iilTJcd* ritvcaLLyiLpl 

Vi^9 FREF^. iOG tdL'iui-c.1, 
rfltt Dli#vV\ T-ciiJs huw YOU cllo bq a 
TAy1ilt'rnd-'^=t, m^'Lkq a hnnin muea'im, ttnvo fun and 
PRO n r firiTn yoilr 0|rl tnlijlpL.- 

tiiLtJi HfC 

niuNiitaBit ti|ii-i:lnion»i f-of n-Lb-ure. Ttiis 
etr.iuicp FHtlR BiJOK i\iLI inU'H'at and mnasi' y».ni. 
No 1 3 . 1 lip likcT It — -Strnil ‘'rfItJAV — tlljii MlNL'Tli- — 

VOLEt). I'fcij cu I yuur ACtL. 

N , W. !&£haal «f Taxld*rtity, ^T 9 Oitiaha, N*li. 



•tVa'.'i' 



AVIATION and POLICE 
RADIO offer Good JOBS i 

■ ^ Ml ' 



Thotmtipn SDirlincsftra 
rai) i li ty iig;. This 

inciitis the cretiiion of 
vast rad Lotclcip hon □ and 
radio LeloKYtvl^i^ clroUl'US 
illtlt f!an }jH operated 
nnT by rtion with specio 1 
tnuningr. the 

cboporatlon of mtn ac- 
tually connwled v^'ith 
Bovcml major airlines. 

Midland ba^ developed 
antmu9ual plan cf train infir tli at can folly crn.alffy >'T>h far a 
f adci n nti n p, Kteariyt tvelkpnid jell un an airline rndid riperator+ 
All fidvaneod instruction is under the Burervision of expert 
DperaloT^ employed by iwn major airlines, The many interesb^ 
inffsubjecta in addition to radio include oppra U pi£ proiftadare^ 
weather, pavi^tipn, ett. 

NATIONAL POLICE Network 

Day by day the !ifa of the criminal la boeam* 
ing more unceriain because pf improvt'd 
local and Btuto Police Kadio fncilitio&. Here 
Pl^IBt radiotelephone ftnd radiptalns^raph 

eircinitii ivra larifaly More and Tnore 

cities and towns ate joinm]^ Lho National 
Police Network. PoUcc rarf lo opera tonj moat 
have special traininir. To prei>are you for 
this lypa of omploymotit wb havejronEdirGCb 
txj police radio oporatora for Qo r i n formationi. 
AH inatnietion will bo supervised by men 
Actually connected with police radio ayatemp. 
Midland'aHI-SPEED COMMUNICATIONS 
traininir can prepare you for Airline and po^ 
lice operating, broadrastmET and many other 
branches of the radio field* Your employ- 
ment opportunitLei^ Will be excellent — you 
cl'IH be Jfivm .l^imuiiut em|>foTmenC fcrvice 
upon graduation. MIDLAND TRAINED 

men are on the job almost FILOM 

COAST TO COAST I 

Midland Ainatfon and PoMeo tTalnimr may 
he secured on two plans: 1. Combination 
Ejclenslnn Resident. 2- Straifrht Kesident, 
Cqtnpktiir infcrmatlun about ttiEa new type of 
training will be pant y^u without o-hlljfatJen. Eiut- 
plvbllout the coupon and maU tuna TODAY. This 
may ho YOOlE opportanhy of a lifetime. DON'T 
LEITIT PAI&3 YOU DY— Mall the oaupan t^ayl 

AVIATION-POLICE DIVISION 



AaiHiiJi Woods, 
Midland -trained 
raulv OtMrator, 

employ etl by 

Uiueun Stata 
Hishway Fatrql 



GtfN BRADY, 
I.|Idl»i|d'lrvl]](^ 
radio opera tor 
rmplDvcd by 
BmniW Alrwnjs 



MIDLAND TELEVISION. INC. 



28 ^ 29 , 30 , 31 st f lonrs Power Light 
Oht£„ Kansas City, Mn. 

^j^lfefrd with KMDC^— 

W fitajitr flieticark 

illustrated Booh 

and complete information you want 



Coupon Good for FREE Book! 



I 

I 

1 

I 

L 



Midland TaTevIsian, Iwc,, Power & Light Bldg, 

Dept* 30&Mf Kansas City, IHissoeri 
fPwrte on fmstcctrd or tnuil in 
Without obligstian* me, Keui your FREE illuatTa.t£d 
book on AvEa-tion-Folice Radio opportpnitiea. 

An-mt:-^ j\ffE 

A ddr^M. ™ 

City^ 
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DO YOU KNOW... 

there has been an 800% increase in Diesel 
sales since 1932? This means jobs — selling, 
servicing, operating and maintaining these 
hundreds of units. 



Diesel— Diesel Schools— DIESEL JOBS 

Fpr the nian who waau to know^, who is looking 
ahead and planning his future in Diesel, Mr. 
Adcox has published a new 4ft-page book. It is full 
of in teres dfig pictures, facts and hgures about this 
growing industry. 



WHO IS GETTING THE JOBS? 

There's only one answer — TRAINED MEN! Do 
you know that the Pacific Northwest uses more 
diversified Diesel power than any other Die^i 
center in the world? 

Mr. Adcox, who has been training men in his 
school for 30 years says, 'T hetiere ihat the Adcox 
schtioi is ane of the best equipped and that o/ 
jyieset School graduates on Dteset johSf in the 
have been trained in my school" 



FREE 48 •pBGE DiESEii Book 



Here is an easy and quicE? way ta eat: a line on Diasel 
THAT WILL NOT COST YOU ONE PENNYI Fill 
but tiifl btlow and mail It rifht away. 

L-TTadcox FrTdeTeSIoolIpmTi) 

23? NpFh Broadway, Portland, Oregon.. 



Jfanit .... ... , Age 

City^- — . 



PRACTICAL SHOP TRAINING 

TOOL&DIE DEs'lGNlNG 

MACHINIST TRADE 

yw C*n in a ten iqoiiIIli far a rhop ^7. You train on actual 

cuuiJineuenl undii-r .ipert hiatrtuttir.. HlElloil men. In ItiesB txatkt, 
tu al RWhI l^r d^i'iiic. t'mplo^ru.Fil svrrlcc. 

Low r.tu. IVriLd today fer full itircrwsttiin wiUigot *4iy MilicaUon. 

NATIONAL SCHOOL OF MECHANICAL TRAPES 

101. 62& W Lah. Chkago, lllitt.u 




AVIATION 



IN LOS ANGELES 



ITucii: Icenue* In ■.-etlrlty pud! 

pwuaBi, iLkiifei kdffueeihiiDt law HreM friJitaW*. 

ObIX Un iy. UBWBbiMt t.jMVBVM. .lAii -ueEriBf Itb'l;.. 

Anl^.alo. druJtku ud Oloa mHlernhy dqiutpi^ 

Mud ■tTMtofUMlL^r laeititad leiuMl in AnvtHrM. Lam tultkii^ 
UMiupM|Mi«a LA. WJ'itt tit CmUIcc- 

CALI FORM lA. FLYE RS 

SCHOOL OF AVrATION-D*pL ^M lZ 
LOS AHOaiS MUNICIFAi AIRPORT, IHCILWOOO CAUF, 

CAimmi YOUR WAY 

fosuceiff/ 

DONT COPY— LDIRN TO ORIQINATEI 

^2— 

lUTC aURHS SCHOOL, Pept. M, BOX £184, Cleveland, Oh) a 




mVE BDUNF? w3l Unci, you HOW ta OREirE OaiGIN'.-U. 
t^lITTOON^ .1 Ap-m# tliMfc. yniA rH n HEI-tJ* CVBtMLII# 

31 Mad «M>r CH -UliHtrMltBm. All fr.r DnI. .... 

-HBnU fvT fftt dllakT*. 



Establiahed 

1902 



Nrew York 
Electrical 

Ark for free boohlei School 

44 West 17th St.,N. Y. C. 





For Begiitnofi 
or Experts 

Written, flo you ran 
llQiJrntand every 
hy li'i ipet] known encln- 
eere Rnd ftri*h,lt*tfTa. Den 
Lut 6 rle:tLbi 6 bindine, 
nearly 3,000 DAffOR, 
l.'iti’l hlnecirtnte. eharta 
amt rilaETantft': preparea 
ymt for 4 ftond dTatll.DK 
Job In meeh atiI^caI or 
nroEiltecturAl lines. Fient 
tnr 10 dayn‘ free U!^ If 
ynu mail enupen Im- 
me^liateEy. 

TIibsr fiulmnenh 
iRctaifcd 



BOOKS SENT FREE! 

OM APPROVAL 

$ VOLUMES BRAND NEW EDITION 

Only IS mLnute-i a day wilb thcee WOX- 
DER DDOK3 can prcuate you for a SOOtl 
draltmz Job in in'ts than a year. Mef^hant- 
ral and Architectural draftlns from Edmplq 
atralf^ht lines to Important complex plans. 
A step of 4 tUrtd Unlit BSpeclaily lur be- 
Klnners, tar men with only I! Tam mar 
schuuiin^ ijraritnp To<ytA practiee. plus 
BNG iXErERiNc:. matie enav anc] cienr. 
IrtCtU’dve complete courae blue^' 
print readlnR. 

Blf Field Bif Denuud Bi| PSy 

CBnitdUqt JririMtn«i MH UTHUtly ntaded rklit bd.w p,n 
mLI buildJnii'Mnd iniiiiiraeLiitfiu liaHfMt J3>(K.OO TTAtN 
H T.kt'l ]1»M| 1-h.p lh™iiM>b|r-7rC}H DRAFTS. 

MEN II.4VE TUB HPKT rHANOEJS FUU ACH- 
VANCEUENT. riuMuiL iMKlnatltM «i4V 44 

liun mbJ <ld. LatuB quKJ<b pAmJ 

roupao t'OW a. m« md p«b Ivr rc^rivirF 

■K0'''4 -ili A< 

I NpNI Id* lill II 

I *f rtir fwmaMt □/ JnafhNf. Ua.n\t IF 

LLhv TU U H HWtt fbn IAm Jjk« 

Complete art of draw Inr inetnitnCbts 1 f you 
scud lor these ctraillHfl bt>0ks N<.iW. 
Tbeso instmcncpie era made or f he ntt- 
■wt or German sUtw, are alimliitaly 
Accurate mid are pnckcnl In yclvet Unml 
ieallietTiitte pocket rape. Real flO 
Value. bUL Includctl VtlLb Ibeso books. 



111 . 



Anurleafl T«>in.leBl toclttv. tlBat- t4S|.4, PrBh*4 *f S.t-F Chinag. 111. 

a,THf Jiir lU d^.' txikl ?i'ig 4 voduip., ijnltiiic. I will par rh* !*■' tw-t# 

rtwfE4«- It I *iih. i Nay MHim Nn»k» In ]ed*r* Mi>d OBtJog aotktai: l»irt If 
T dwidp I# Aatp El<t<n. I **n4 pOpt 10 dii'M. |.hBB ^bly S3.eo m BiQurtli wnliM 

ilT't.W. tl» BflfBriliiDa price, ■■ Tnid. Sad UmbI tdhkili Mad iadud* dimwisa 
iuMtruniBBiM umI MiDi.t]w*bip CartlDEMC^ 



ffi-rnr-, 

A ifdrf it .,r...T..rrrT-.-..T. I. ■ r.i.r. 

AtE^h. tltlCJ MLHlilL^ agt, firrUCul.aui, MluplifJtr'M UArtlB tjul tdijTttt- lUlJ tbt vl Rt I’PU, 
«nf biiMlntMt i4un M B 



CTt ttTiitttif jofeoee men ^t'oii /*opaJar Afac/tnniTrt 
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OK YOUR SPARE TIME 

sootmys 

TO MAKE MONEY 



Tan SKINS, Make Up FUNS 

Eca TaxEdcnniiti Djub-lf ■wjur’ irurJjiic j'u’J. Wc teach 
you al Hori?, Mount Birdi, Antmaft, Pats, Heads 

RAd in*- 1 n»i>Ti i«n doccFAte ekhiw und 

(Ifh.. MAHE money,. MhhhiI iitmI Kromf-'liui fnr Dthera. 
MpafetiiTKf ijp„!liA, INVESTICATE TODAY. 

FREE BDOK IDO «!>•»• 

f ” DUUIV j|,intf.r«, ir.-i; yrmr:*: ItTHDwFrtc. 

f lllfl lH-lflllll l,T,TlJ TODAY AUAMt*[ rear ACC 

IIDHTHWESTERH aCHODL OF TUkDERHYi De^n, :3373 



3 On — 3 Oays Oft — Full 

Railwny Poet a] Cterka on Ioor runs ussaatly w'twk 3 day* and 
iiAve 3 dayn off duty iir in the Aama prnpurtjon. DuriltK thi 4 i 
off duty their pay eontinues jusl oa tliouicii thi?y were world hk. 
They travel on a pjtg^ when nn hi,(HineH?- When they grow old, 
they arc retired with a pemsion. 

City IVlaJI Carrierfet P«t Olflu Clarki 

Clerks and CEirrier* how get $1,700 the (irS-t yeiir 0& tegnlar 
and iku.t(unBtieal3y inerenee SlOtl a year to S2,10(> and 92,300. 

File Clerk — Clerk 

Open tn Mnn-^wonien 1 S fu 50, 
Entrance ealary Sl2jS0-S144O Year. 
Appointmentn na Fite Clerks and 
ClerkB in itic Departments at Wiish- 
ijiKtc)9i, D. C., are made from this 
eKamiiifiticm. 

Many Other FodtEans 

3iCany nther poHit-ifinR are obtaEn- 
ahle. wishing theSu pnsitiOnn 

sliuuld quidlfy at utieo. 

Oet Free List ef Positlens 

J'TII out tae followlnfl eoupnn. T£?ar It nil rtnrt nisll tl today — 
now. at ooce. 

Tht^ Inveadiicnt muy miitiuU Jo ymir uelllni? a Itip-pnUl guvefti- 
ment Jol). 

FRANKLIN INSTITUTE, Deet. E-173, Roeheiter, N. ¥, 

In nje, entirely free of ehamo (J| a fuLl rletcrlptiun of 
u. ejove.rrtinent JnbttL t2l 3■■’rM copy of hlustrsiierl 112-piifie 
” M, trovirnin en L Po^ltEuns and How to fret. Them’': 
(J) List of I . B-. tloi'ernment Joh»: {4) TelJ me wlisit to do lO 
qunlETy for a t. . S. Oos-eynment Joh. 



N ante , 



Addrraa, , , 

Ui« TtiliCnu|n«n Rtf ore ¥*u It. Write or l-fliit pj^ilnly. 



FIND OUT 
WHAT’S HOLDING 



YOU BACK 

Without ^etay . . . 

out how to win 
sucoe$Sf money f 
frIendSf popuiarity 



instant they arie 



Research disclnscr? thnt any man -d 
nveroiie intq|liL|;L‘nCe hu;'. the tibStiLV lu 
pr:iftTV!^s much lartlitr (Manhis [YrcA-^nt 

statUL,. Undi^CnViTt; J priwers Wtirih 
I till! ntonty Iil: withiEi lum, [uudy Lo 
push him ahead to greater the 

ruleosed ^ulf-analysis Chart sent I'RKE giVe^ y<?u the oluS 
to easiest, quickest i^.‘ay to get bigeer pay, become more 
important in buiiiness. gain new .socinf popularity, have per- 
fect home life. ] f you arc dis.sntisfiecl , , , if you are dis- 
coLtraged . , . if VOLt are not rttakiriy progress , , . if you 
want to make more money quickly in your chosen work 
. . . iJi rLlc uL Oince for F'Hl£E Self-analysis Chart, at no 
cost or obtigafion to yoo. Mail coupon mday. 



I Pclt-St-udy Fmindatlnn, Inn,, 

I 30 NToTlb Michlifiin .Ava., TJepE. .A -33, 
^ CnilcaRD. llljuDlb 



I Fka» wad me. free of cha-Tge. laatmetScu'is for aiialy 
' rnpaiaillleci and hew ynu cart help me “'ftet Hk'l for 
' I unrlerirtanri tliLsf pi ares me under no ubllRatinn . 



»ls Of my 
Htiritfla. " 



aVajTif 

.4ctdj'ejr.s. 

cvv 



.Stcfir. 



FFAcn irrfffnp to advertisers pleaite tRfiitwH PaputaT Afeehanfce 



KT'STI'V WAE.^ElTTl'- ^atrW fri iw.-i,pt. *o*'V vtq<7&l[iir. 

N|^ii>f< rr hww|i ji-- hiaiif Lli«lL|fi rl-nl h lag, ^ 'I^TII 

|iu94|i7^;r^ lii| hfiLckltld. ilk) A. irkrtLa II rtlT In lit HVrnitJ.*' 

HuTilH bt Ji (ian*-. Laf=H yehth. 
uv T lvl.V AFL - SO tLAML. Lm ^ -larJirvit. tu \ |fe .% rf;El>. 



START 

$1260 to $2100 YEAR 

MANY 1939 

APPOINTMENTS EXPECTED 

Railway Postal Clerks 

Railway Pr^stnl Clerks get £1,600 the first year regular, being 
paid on the first and fifteenth of eaeh month, (876.17 earn 



HAND NIW IDDI-U TACEIL VORUA JN TEXT| -CMK IT* k- AU ml 

kHDrj^mdwrt — Jmna«f pnHiitib 1c«4cd mitl^tJcr phu, roafiafulljl Ihimubm Mtmrti_ 
UKti^iil fcnnvkw, ■utccmTiJ Cnil»3 tdicRtfr-Klail Eipnicen pi bicb htIm ftirtbJ 

« ■ ilimlrikf klili IbH duB fJlL A CDLOUtME rOR AJLRIiT NF;Y A.VD rOMETL 

,1k > wofr. fitmii by or li.B. W PDSTPAHt HOYET BACK tf not 

'mriDNlLPUH? IhSTITUTE FIFTHIVEm NEW YDItK, M. T. 






tuifd- 



MONUMENT 



n*it lS*TiuiF*i Martilc or OrinlH 
TiA-^5 M p. 3 Mrp' V Ivf .-.it. I jfi^f J’fir+j. 
V. a, MATtPLC A CttANlTE CD. 
P*p|, A-H, ONICO, ru. 



BIG 



EiiAlQi 



Fnlfhl Faid 
EncfcHj II 
ilHirBd. [,«t- 
Oiu-riB- 
tiflUr I'liTia- 
••ad« Btj-ld. 
Wrkj* for file 
Teh ChliBlBB 
■iUd fiBQifilH 



pay day.) I'heir pay is niitoTnatieaHy increased 
12,4 5(1. A d van CO may be had to Chief Clerk at 4> 



(1112,,^ each pay day.) 



yearly te 

,7W a year. 



MYSTERY INVENTION 

KEEPS HANDS. 

FEET, BODY 



AR 



Even in Below^Zero Weatker, Outdotm 
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Piloting- 

Manual of Flight Instruction” 

bv Virgit Flriitf Inferictcr fi BhIie 

Sck«n »r AeriMitln iti It- S. An; ati Klrr Mi {vruioi. 

300 pnjEW- iUiintTatluliN . . . r . . - - - 

This new boafc — Just ofT U10 jjrcEs^aupp-Uee a delallcd ot In- 

Blrucllon l&ji^eparfi you for lire nfficla] IMls ior a trffii'erntDenl cmUlcAie 
•3 an airplanr piloi in any oi lire ruUhEt. rrom bgIq to InBlrument. 
or OB t lining iDHLrtlclor. 

1 1 ecHnnletaly Rnalri^ea All the AIrIh LijjL inAneuvers r«i]u1re4 for the 
y#rltHJa certlflcjitcE and ftK'CS*l raHnua, Dlairratis show 6Vtr¥ detAll, 
inaKe corrocl irerfaniLiiniN: easily umlerBloHJ. Cijninian TaUlli arc de- 
Brrllred, ihelr causm aiplsliied, nielhQda for eoiTectlim clven. LVouk 
lonlaina 3TT qireallons taben fFoni o^elul rkuiulnatKma, with answors 
lhal bavo been aewpted as torTect. 

S ClAV$» TRIAL^SATISFACTION CUARANTEEIJ: pend for this 
hook with ihfi ptlvileKe ot live day*' eialnidallon. WtU'U It readrea 
you, pay plHfiman S3.00 plus- a r«w [rents for iklivery^ If delijthtoil- 
aend it back and yoUr painieni will ho rofundod Hi orirp, (If you reniU 
S3 00 eath wit]] orders we will iwy delivery ctiariea; tam* retUTfl 
prMle^.i Write iotfiy te 

THE RONALD PRESS OO., P^l. mUt L 26lh lU Bw y<rli 



MODEL DRAWOMATIC 



at«l«l Ti 



DRAW I MO 
BOARD 

ATTACHCDi $LIDlNGf $ELF-ALIGNIMC, PA RALLEL-B A R 

A HELP.CONTAINEO UNIT BUI1,T 
TO A ETANDAllII or QUALITY. 

Jn uin- br Drnf tpni'BtiH 
iHr-u^A-Biiu^ Arelul.«U'. ArtkiliL En^h 
OfluauEr* ind EiwuCiTni. 
' pT<t douiioiiti'aii baard 
llai. Ltalii wcLabl. 
lUr pUiIh iMil 

^ PpljilLL f UOl'jSr 

3^T ^ bt nnEr ru-UlP ^iid 

iCGv-A i.rriLmtii ai~Lkun- 
CuF-kn rierpHT?! 1-^ _ WnlpF, nil iih.iE 
trU rm^r. KVAftt.Kii TO [IRAW 

WITH ArUI'UACV A Nil TIIHti-: 

J3I3ES: ia'','jti" *a.!Si, iU''-.2S" si a* 

f iEui DOFtan. OlfaiT “ith triiiM>di'Ff>l rqllidlvlil ■Unkilt't'-vjci' 

u iftEE ClttCULAIt. WHITE TODAY. 

BOLLIK INSTBUM^HT DO, lnc„ BcdUM, tlBHa, Eiiutoi SL CliwiEB. in. 

STUDY ENGINEERING 

Itbine- HLii^iy r^kurflm [pncttpg Pi^ur^efl In neclri-^A]. Civil. UTi'chuin- 
ittil, ORufLlnp. AtretiiieviUraJ t Alltc»niMtlV(f, IUc*-l‘L Ai>H>JiauOf iil , 

ItAVHOi -N-lrLlrlklt^ik 'Mlnknj;, IcKlu^trkiil, KiR'b'WBy, Pi'lrQtcHurti, MiiirinCi 
hcmtenitJon, Air roiiiUll6nHf>B. Chi' 11] I I'll I KEiUtiu-erlnif; Arin: 
Pkbll(isnnMy r EiJU<-nHuci ; HutiLIc Ili'-All.h: ISyckiuhiiry : S-ul-Id.Iu‘ht;; PliYHii**U 
I 'bt.'Wiiaip- ; (ii.-rilnKy: P«lr flHfcHre: TllOOlFlIfy;- IJHV; A^linifltiFf ; flu>:L- 
DBN Tirsliliiirki; ; Ai-c^niul Iejk ^ I WA. r 

McKin]cyH<HMiFyc|t. Cradyalv Cnllc^iea, 43:10 Clapren44n Ava., Chncaqd 



KASY Tt> 

oARav 




EXAMINATIOHl MON VALbAftlJl IHFMHHATIQLta FAEE 

COLUMBIAN correspondence: COLLEGE 
WASHINGTON, D. C 



3 

FOR 

>300 


hUIUi ehlnrpstivc ^antMrB. TMirr^cl spat tight for piknto 
ti'Dlk Oh ItLEIUTh tbJE praJcelhC Two S-ineh candcriELn'K 
AtlO 0ti4 £-Jncl1 |>rcijtreilori Icri!, iinAQumeiL, far 
iiiMr RfUil (isonw oriltr to The flrlschniMph C*., 24 
W. WaUh^lfiiar Rd„ Columliua, 0. Eat^hlisheHi iSSlt. 
Ten djLj raanfy b^ek jUMiUitkM, 








itelu^ Inrreuc! Tkmil ty PrulilE. Rert4holnoF kluni]]£v 1 

iO renH Hir 3 yritrs or 1 Hi miiE lor G iinintJu 
mu Aiterilfi wanliMt. Aflerkatt ecitltry JcurnAl lJ 

632 Ss. Clvk sirett Dilfcmv, UlInDit 



LIVE BODIES 



FOR 

SALE 




Oh boy! Wovildn't that bo swell — 
ril tell yuu H'lmt 1 wilt dp though, 
I will take that ucrawny body of 
yuura and whip It, into shape Junt 
tikh [ have done for myself and po 
many olhEfs. Do you watil bite 
mupcleB and a robunt body? 

M y book" P til«dAn t Body B ill Iding^' 

in nbaolutely PH BE. 

TOMMY LOUGHHAN TOMMY LOUGH RAN 

llnd«4aat*di Wr«rld Champlen 

Dapt. 73 h 4 a. IJth HrHl. miillaiMlphlaH P», 



IT WAS LIGHT IN A WILDERNCSS 
OF DARKNESS TO ME" 




FREE 



“Puiltiitl Badv Burifltig^ 

Sign here- >■ 

PsetAf card will d*. 



Name. 
KlretL, 
City . . 



...... .State. 



O **l wafi s^tuckt A wife arul litres kiddies — anti 
the tame old pay envelope. I couldirt see a thing 
ahead except the ^ame old grind. Then one day I 
read an L C. S. ad. The eoupoit fascitmtcd me. A 
new idea struck home — it wa$ light in q wildernesiii 
of darkness to me! Toduy^ hcruuse I mailed that i 
i-oupon two years ago, I am a trained man — mak>' { 
ing a trained man^s pay!*’^ 

Nearly fifty years tJgo, the /nfernfl£iWffZ Correspond 
dence Schools were established to provide sound 
educational facilities to men unable to attend resb 
dent schools. Over five milHon dollars has been spent 
in preparing textbooks and keeping them up^tO'date. 
Today, you'll find /. C. S. graduutes kolding leading 
positions in every field of business and industry. 



INTERhIATIPNAL CORRESPONDENCE^ SCHOOLS 



Boi 553T-Jj Scmnlon, Fci^na. 

Wjiii^iU Bacul fulE pArticulire AbreuL th« iuhJ«ct 

i/Cftsm Whinti I IlfLV^' lni.rlEtM] X: 

TECHNICAL AND INDUSTRIAL CCURBES 
O Arclbil«t 

D Ari:hil4blurbl LPrbftB'iuui 

□ 1 ! uil 4 lin[i' KMlJiiuikJiia 
Q Cnunlrnf^lor *ni*l 

□ tjlru[?ltLr[il lh-.N.ftsmni] 

Q ^jlrkkCllLt-ftl Kj3KijktH4T 

□ F.l«4:trikird Fnjitiflibw- 

D i.'IdihLiaa 

□ Wrldini. FJiHrlric nut G*a 

G li«fullxic ahai? mupprifi'Ui 

□ Tclccrapb Eii«in,^r 

□ T<!lBph«r,fl Wd>pY 
Q Mecbani47iii ElOEincfr 
Q MnlkaaiCk] DrtkfliliiEiAD 

g 'NtAi'ibiniAl. Q Tn^r, irnLi^r 

l’Bitt«nmknl(rF bujlrrmAk.ei 

D FoiinLLry Fm'lice 
O Sh-Mt TlfftAl Worker 
3 TF«itTUflii,t of MvkaLi 

□ AIaiikir<;m?aL af IuvifdLIoqi 

□ Elimr.L FcmiciM Q .^-vi^lboo. Q IVauIti^ Furiuiiijc 

BUSINESS TRAINING COURSES 

G Butflki-^Hii MAifeiwt^Pkii^rjt O L4ll«tkn4; Chrd4 □ iihe>i« 

□ ]kulLatn>l Al#.iL|MrMn.4»it □ ^IfMJocrAIkhy i.n.ri 

□ TraQia MB.nBC«rnenl □ CitU t$?rvi« □ Alnil C«rri«r 

G C. P. n Rdllway MwU Clerk 

□ Bookktrpii^r □ Gnd^ Pvibiwta 

□ .'S«^TeL■.^inL Wnrk. □ lEinh Kubj'cctji 

O LJhL An:t>ujiinnt- G ^Evparmlory 

G JSaJoFrrJIinatiip o Aitv«<T'llkplNc G Fimt Y?Ar Coll^? RuhjHtii 

Q |[]yHitkkbh 

□ Fr^^njih 



Q A-ulci I'evliL ickaii ' 

□ Aikitf FJ^vLrifl T^bn(cl«k 

□ E’Lu.iDhiuK' □ Hr* line 

G A:r f 'oniiiLirinine «.od I.Vh:iLieic 
D C'Dtnrii4<rckuL iLtifriBrniliun 

□ EbeiukW 

□ fItriLiti TCl«ntTir; EneinMr 

D jlIa.rino i^neiiiFn' 

D CiTilEnrlaccrG llkcikikiy KnEivievY ,. 

□ Br^lca aori BuHdlEie For^kQ*.]! ^ 

□ R*riio n f^ur^'c-yinn .^nrl Mlooieis 

D A. A. I.^ruabatJviB D Air ArabM 
Q A. R. f!«r?l[bn Forehinn 

□ A. R. ^kgruIniED ‘ 

□ Cticniiilry □ I''l3B.ruiuy i 

□ C«*l Mltiiiu □ 

□ Cuitoki Miknufuiurirm 

Q WcuiJ«iii ?i.1 fuiuFkiiyturiiie 

□ Acrkiiiluz4 P £'rlill- lliriirlnN 



Q Servkre .Stalioni ^WomiLniush Lp p JUii^tmtiiLK 

O Duntihoi C?cinvreiM>n4lnriif- □ I'lirtoQiiine 

DdMeSTIC SCIENCE COUnSEe 

□ Pt-i.ff.O*akDiL{iL DivMJiilikinB O r.n,| ITqoLwy 

r.EL4l l>H;L|EiLLnK G Teji ItiKun. buJ. 

O n.Diue. l>tn*(n*k'UlK CetplEria M nnnRE*n'nt. 



..... 


..... 


* 


jVniTTr pp 

Ad'4fr'‘Ril 

f.'np 


- ■ 


..... ... MhUf.... 


..... 


..... 


............ 


Prtteni Fosltlflu 







i'[hrr.rrpiMk[Icnfi|i Cdnad'ipji. .UiiJkUifilf, CcM^-tfe 



B'ftcn Tci*iTifii7 fo advert tsfln? jtlet.i»e viflti f lOJi f^Pjmfar 
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SENSATIONAL MIDWEST 
1^RY-T0^ SALE 






SAVE UP TO 50% 



Once a^aiD Midwest scoops tbs 
radio world with tlie year's 
ereatest radio value! Here it lal 
A big, powerful, 15-tube, world- 
wide Midwest. At its sensational 
f actor y-to-you price of ^2^.95, 
this new 1939 radio ia the big- 
gest bargain in Midwest's nine- 
teen years of pioneering! Wby 
be content with an S or 10-tube 



set ^ HI * when it ia so 
easy to install this new, 
big, powerful 15-tube chassis {In 
your present cabinet) for the 
aame price! For a little more 
than the cost of new tubes, you 
can modernize your old radio 
and get exciting world- wide re- 
ception. 



6 -TUBE TABLE MODELS . . . TO 17 -TUBE 

5 -BAND RADIOS 



Midwest mak&s a. radio to suit 
every imrse h . . and prices 
are as low as {L9.9B. f^^nd for 
the now Midwest CatnliTg 
and feast your eyes on a 
t:omplete line of magnifieont 
rare- wood consoles even more 
heautlful than the new Mid- 



west 17-tube Model 
shown at the left, Nowj you can 
delight in 12,000-mi1e range on 5 
hands, glortous new tone and 
hr] 1] hint overseas receptinn. £;ta- 
tlona on the other aide of the 
world come in like "locals." 
ManythidlllnK' exclusive features. 



LIBERAL TRADE-IN ALLOWANCE 

UP TO $40.00 FOR YOUR OLD RADIO 



amazing 

NEW 

EASY-PAY 

PLAN 



Note ^ ra- 

rilM unQ ((jid cHily 
DniKCT from tlif 
fflotftrv bj null — nfiVfr 
thnoujTb a t D r t * or 
dealers f 



Tlitt fEmQui Alidn'CEt 3-0- dar Trial PlAn 
enalilps roii la li; aur MtUn'PEl rnitlo 
for 5e hefop-s you ttiHUr UJ) >'uUr 
tnlnd. YiHi uan trftue In youf old aoi 
and roDclTD at imtcll aa $10.04 trade-in 
allowance. Toll ua tliO mak'C and 
of )'4Nir prea«nl ra-dio-^ao wt; can dett^r- 
lifUlit luw Enufh to tllo^v you an. it. 
IVcW l’>l.ai'-L‘av Plan utaki^s Lt casiOT 



SEHD rOR FffrF /939 
TACTOIty CATAtOa 



[Jun tn'or before to mvn a Mldtro^L Ahae* 
luro aaliiifarUon guaranteed Otl a niBiiej^ 
bact baa la. Wrlle laclay for FREE calal^j. 



r«ggg!BiairariirjHnz»^ran 



miDUJEST 



RnDlOf^ 



Migwilt UPlo 

C0»P(Ht»T'®5 

^ l^FF 

1‘S: -jj: 

Trtai Oflcr, 






<ALEA££ PnfNT CLEARLY) 



Dept, i 5FF MIO wrST RADIO CORPORATION .. .CINCINNATI. OH \Q. U S. A.I 









ORfr. 



— State 
AAab Eacr EM* IbloHh 



Cb«dk Htn □ hrdaUOi 



wh I 



MODERNIZE yOOR OlDRADIO..ParTm im OMSS/S 

mvowf mESEMroa/iiETi 



IS -TUBE 



WORLD-WIDE CHASSIS 
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GET IN THE SWING 






ALBERT 

tl 4 I' HBPinuuth Ava. 



A ru| Dla«uil Unrhudn, An? Woldliv 



^'cUibAr Let Ud UMJn T'Kt to b« 

■ I 'j. The ro«t Co rriD ti tti ftinJwrfi 

irith tQ<il* #xi)«rirrired. InnjreUrrn^ Heal abriij vnwfc l t$teani b«A(ed dULUt 



E*!t A rood job. 



9 i BCABidn, An? WoldliVL 
nable. «q mndwi «^lMtvent 



IPhiiT.. Kift 4 «? und hiih^fl; in tiqr ht«iup hoabed dornulory^ 

t'ijr free i?*.i’-*lirt 



Wo pair TPPr fare tn 



with SIfngertand 



. . . DRUMS 
G U ITARS 
MANDOLINS 



NOTHING CORNET 

Ibtit SIlABHiinlf iMilrunwnts 



Cuinjipare tlio value — ttnu; 
and pow«r in ^lln^^rianil 
Uu dlu K In ii” il ru III a. Un ti- 
joB, guitars, uiaiulo- 
lliiSf mariinba& uf 
buel^ft — 

buj-. G ll a rjl n t irr: II 

more for 
Hlunoy. Act] aimed 
thclopaiuHTiiiMilli 

tane^ easy ptnyini?, rich power l>y w'orllcfis leatllnB 
inuEicians. taay payments. 5-dny4i free trial. Bee 
at ypur deakre. 

Cut thk ad out — pood laf Sl.M credit. 7ree 
ppecia) Itifonnntion dij how t« orifiiuize dnim 
and biiMle corps. Free Catalog' — aie&tion In- 
&t rumen t wanted. 



GENE KRl/PA — Warld '4 GnitMt 
SwtnA Drulttltw WPH itlngerland 



D DRUM 00. 

ChlcaaOi, Illinois 



Natbrille Aa(o*Di«s«l School, Dept. 75^ WaihiUle^ TeuL 




PE TAIL' 



MGNEY; 

Become a Professional Artist 

ir vuu havD drsiwLne uUcjU. b tikrse Bulary or 

■ rinriVtaljl-D builnt.'SB dJ your -mnn -rjin Kion bn 
roU/ 4 r Li'Orn raminiTTlnf 4 irt «t (timuB-lT. '■ 

one Erf AMieHcR'B oietLiK-t end Hrb?si Arapol^- 
yorty >- 4 ™™ at dUrcaa?ful. t™4.-hl.liBr i;irov^->4 eu-r 
abniiy. Write twiiiy for ART VEAR IWOIt ond 

IVtl lIDLBitll. Md obi LITEEI-IOEI. 

ScbMl lUIjipr.'Ed Ar1.Drpi.T9lt ID E-Hurci SLChicaen.dlL 



Worlit Off IIQ-Volt Light Socket 
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Tepp Buich^a rcqr controJ, 

located 0/t S*or frt^cr. Rifhtt De 
9ubttitut€ for *^urobbti-tti£h'^ } CentET^ 
l*ftt front of nttv Chavrolet, and ( juat 
batow} naw Pentiao Six; Rights "fat- 
eraf airfair' dafign of Plyntoath** front 
and. Nota headlamp* in fandara. Bot- 
tam, Packard** raar apring aaspanaion 



doesn't have to learn how to drive all over 
again. It does the same job of changing 
gears and it does it in the same way, in 
conjunction with the clutch, as did the 
wobble- stick. From the makers stand- 
pointt it IS so inexpensive that in most 
cases it can be included without increasing 
tho price of the automobile. However^ on 
some cars, ptirticularly those in the lowest 
price fields it can be offered only as op- 
tional equipment. Chevrolet presents the 
shift, with a vacuum booster that takes 
eighty per cent of the work out of gear 
changing^ for ten dollars extra. Deluxe 
models of Plymouth, and all models of 
DeSoto, Dodge and Chrysler have the fea- 
ture as standard equipment, 

Pontiac found the shifter popular as an 
extra -cost item last year, so all new models 
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Tap, left, Siwdtb&htrt 

htadlampM in fendcTM. 

Right f Pontiet's recttsed 

eantralw^ ficfoui is nruf 
hfunt rambinatipp coupe. 

ta bpttcmp SafoV 
safsty-Bignal Bpaadomrlstt 
wit/i indicator illuminated-- 
Bottomt C h*vrvitt*t twin 
shock absorber that makes 
for better riding 
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have it, plus a booster spring that does half 
the work, as standard equipment, Packard 
joins the parade by introducing the HandU 
shift. Buick turns from the optional auto- 
matic transmission of 1938 to the stcermg- 
post shift, standard on all models in 1939* 
Use of the remote -control shift permits 
manufacturers to redesign the transmis- 
sion, making it shorter without altering 
gear face widths or torque transmitting 
capacity. Of importance to the driver is 
the fact that some types of the shift may be 
adjusted to suit the reach of the individual 
The overdrive, which permits reduction 
in engine speed without losing car speed, 
seems to be gaining ground, although it 
continues as an optional feature in most 
cases* Packard introduces the Econo -drive, 
which automatically disengages at speeds 
under thirty miles per hour. 

Chrysler and De Soto introduce a new 
transmission with the overdrive as option- 
al equipment on all models except the 
Custom Imperial Chrysler, on which it is 
standard. The overdrive cuts in between 
twenty- three and twenty-eight miles per 
hour, A solenoid device, actuated by press- 

(Continucd to 
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ster Timekeepers Watch Clock for Nation 






^boi;c, grtinddaddy of t^II ciacka in Ut 

iimt in iAxs fount and forre- 
fponcfjfig' trmo in other parts o( World 



Top, ttifiins radio at uai^ui ohservatory to roCfxCK fimo 
Signal from not'al radio station dt Center, 

reodins tape from ehronosraph uJhiehnfhechs Syhchronim 
sat ion of ctochs in thousanda of a s^ond 



Left, astronomer at naval ohservafory-irp^r* 
ating ‘*ZenrtA (unCr'^ uthtch chtckt master 
rloekf. ft phatagrapfix stars crossing the 
zenith, Chronogruph records time af stars* 
crossing, AboOtf master dock at oheortja- 
tary at exact noon, eastern standard lime, 
but ffff fose shows eec'ente‘ie:n o^dockt luAicA 
is Greenwich fimc. P, H, Tobteman points 
to lAat Hashes iong dash ouer 

radio to give correct time 
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Radio Robot Warns Pilot of Mountain Ahea<j(, 




s. ■ 












FOG 



STANDARD 

ALTlMeiTR 



iNDlCAtDCf 



L 






TAESIGNED to mcjet ode avi^ioivs 
greatest needs — informing the pilot 
how high above the ground hik, plane is 
flying — an instrument; called ihe\ terrain 
clearance indicator has boon tested suc- 
cessfully. The standai’cl altimeter tel^ how 
high the plane is above sea leveb but 'gives 
no indication of mountains or other x)b- 
structions beneath the ship* The instm- 
inent, developed by Bel I Telephone Lab 
ijratorics and United, Air bJjaeg al so warns 
of any obstruction ahead if the pilot points 
it foi'TA''ard. It opei ates by shooting a stream 
of radio impulses earthward. These im-- 
pulses echo or rebound to the plane and an 
electrical device measures the time for the 
impulses to make the round trip. Using 
the speed of electricity and lighti 186,000 
miles per secondj the instrument divides 
that figure by the time required for, the 
signal’s round trip and shows on a dial the 
planers exact height above the ground. So 



Here’s hAUf ubsoliite aliTitjet^r protet;ts airplane hy 
indicatins exact dt^ianee abotie irround, as shown 
by M^crtical tines denoting radio signal and rebound. 
Painting instrumeiit ahead ettaLIes pHot to learn 
whether itiidtiitfa'E'n fi^^ in his patfir f’U'f' rViivf 

rri?f Ur'pr.^ earthward and ahead □I' fame time. 
Loitr standard aliititeter matmted beside the rteui 
inf^rument test plane 

iL IL hmlif 'u , ,v, . „ ■ 

sensitive is the msirument that the indi- 
cating needle i^howsthe height of the plane 
above buildings, fluctuating rapidly as the 
ship passes over small and then large 
buildings. The device uses the shortest 
radio wave ever employed for commercial 
purposes — only six-tenths of a meter long. 
On a blind landing in fog, the instrument, 
also known as the absolute alti7netei\ 
shows accurately the distance to within 
five feet of the ground. The entire equip- 
ment weighs twenty -five pounds* By flick- 
ing a switch the pilot can read the dial in 
hundreds of feetj when under IjOOO feet^ or 
in thousands at higher altitudes. An auto- 
matic warning light can be set to flash 
whenever the plane goes below a fixed 
minimum altitude above the terrain. By 
signaling \vhen the plane approaches a 
mountain, the device is expected to put an 
end to one of the most feared causes of 
air-transport crashes. 
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Anti-Aircraft Guns Aimed Automatically 
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Remarkable accuracy in firing at a tar- 
get moving through the air at 200 miles 
per hour two miles away is the result of 
automatic aiming of anti-^aircraft guns. 
Two instruments^ the altitude finder and 
the director, are used. The first determines 
how far away is the target and does its own 
calculating. This range is then converted 
to an altitude and transmitted electrically 
to the director, known to the army as the 
“mechanical brain/’ xvhich automatically 
computes all the data for the guns and 
fuses. Speed of the moving target 
is determined and guns are aimed 
by electrical impulses. The gun- 
ners simply load and fire a4S each 
gun moves slowly, like a robot, to 
maintain its aim^ The effective 
dispersion range of a bursting shell 
is a sphere about 100 yards in di- 
ameter^ so that any shell explod- 
ing w'ithin fifty yards of the target 
causes damage. The maximum 
range, up into the air, of the latest 
anti-aircraft guns is 9,300 yards, 



The oouftst Of A a can be 

DETERMINED FOft THE J?STO<5 
SECONDS iTREOiJsRES FDR ITSBOlwtB^ 
ShSHTJNG DPEflATlON.DEiRlh'iG TMiS 
TIME THE RlAWECAMNOT DtViATE 
FROM A STRAiGKT FLiGKt AMD fN 
THIS LENGTH OF TIME FT WILL 
TRAVEL BETWEEN liNE-HALf,' 

AND ONE AND □NE-HALf,.--’^ 

VllLES. 
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//ere is how onti-OtFCTafC tluns are tfointd or| an tnonty bornh/iig p}amr hy rong^ finder ttnff dijritdtfTm 
Note circle rhoiving effective she^t pattern' Araund the plane, at upper right 
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BIG WINDS 



forms of cyclonic storms — the hur- 
ricane and the tornado — wreak their 
destructive fury cm the United States each 
yeai\ exacting an enormous toll in lives 
and property damage. 

Just recently a hurricane roared up the 
Atlantic and swept across six northeastern 
states^ leaving 500 persons dead and the 
wreckage of properly once worth millions 
upon millions of dollars* A few days later 
a tornado twhsted through Charleston, 
S, killing more than twenty -Bve and 
injuring more than 300 inhabitants in sixty 
seconds. - _ 



ToPf thoroughfirm Htfih 4*brit in fturrhftftfw 

Lc/l-p radi^ mttn rtifliflffl-pns unty Contact bettifiren 
stricken vittas^ o^rtsidr urorid. Bottanit |p«u^r 

ermttr ^vritd into churchyard by vfind 
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farm, rhtrwins in 

ti?htch fence posti fell anti 
hauj h^y f Jn 

^urVeft iine. Right, air euf- 
renff as ^ornn^/o- be^ 

gins to fstrny 



AboPO, Tcmarhable view at ter- 
nodo. Left, poitce ftporg^ncy 
Sffaod with rubbtr boat m 
whtch hurricane -flood t'fcfima 
were rescued 



The typical hurricane begins in the warm 
Atlantic belt north of the equator and 
sweeps across the West Indies to the coast 
of the United States. Some turn to the 
northeast and arc dissipated in the Atlan- 
tic while moving toward Europe, but many 
strike the eastern coast, usually in Florida* 
or pass into the Mississippi Valley by way 
of the Uulf of MeKijOi In the beginning 
the diameter of the storm area is from 100 
to 300 miles, but it may increase to 1,000 



miles or more. The ap- 
proach of a humcane is 
heralded by an ominous 
stillness. Then follow 
light breezes which in- 
crease to high winds. 
When the storm breaks in 
its fury, the wind blows at 
seventy-five, eighty and 
even 100 miles per hour. 
Rain falls in torrents. 
The wind whirls in a spi- 
ral around a center of low 
pressure and in that cen- 
ter no wind is apparent 
as the current is upward. This area of low 
pressure frequently is called the ^^eye” of 
the storm. 

The tornado is also cyclonic in its move- 
ments* but instead of being 100 to 1*000 
miles in diameter like the hurricane, it 
usually has a diameter of gyration of 100 
to 300 yards. Its speed of rotation is so ter- 
rific that measurement of velocity is vir- 
tually impossible. Its direction is nearly 

to p-age 149A) 
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TTTLE by little, aviatitm engi* 
neers are revolutionizing the ait 
of flying. Today *s big transports 
are vastly improved over those 
of only a year or two ago although an 
untrained eye can hardly spot the dif- 
ferences, Scores of slight improvements 
in power plants, instruments and con 
stmction have materially increased ef- 
ficiency. 

Behind the scenes the engineers are 
ivorking on other improvements. "With- 
in five years we will be wondering how 
we ever got along without the many im- 
provements in radio alone which are 
now being developed,” one of them re- 
marks. "Within that time passenger 
transports will be landing on schedule in 
zero-zero weather. Among other new in- 



struments in the control room, the pilot 
probably will have a height indicator to 
tel! him the exact distance down to the 
ground. Planes will be carrying heavier 
loads farther and faster due simply to 
numerous small improvements which are 
constantly being made.” 

Among the things looming for the 
near future are opposi tectum in g pro- 
pellers for two- and four-engin^ air* 
planes. Gearing all outboard propeDers 
to rotate inwardly at the top suggests 
higher speeds and greater stability. An- 
other idea under development is to di* 
vert the flow of air used for engine cool- 
ing into the exhaust pipes^ with the 
thought that the flow of air will have 
an extractor effect on the exhaust gases, 
contributing to engine efficiency. Vari- 
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ous ways of putting the 
exhaust gases and radi- 
ator cooling air to work 
by making them con- 
tribute a ,rea r TV a r d 
thrust are also being 
studied. Greater engine 
efficfeiicy is being sought 
in a solid fuel iniectiou 
system that would elim- 
inate the present types 
of carburetors. 

New ways of control- 
ling airplanes in flight 
are also receiving atten- 
tion. Two controls in- 
stead of three, provided 
hy coupling aileron and 
rudder action, seem to 
have passibilities. A 
British invention d i s- 
pensea with the present 
ailerons completely. In 
this system a hollow 
tube crisscrosses from 
each leading edge of the 
w' i n g to the opposite 
trailing edge, jn^rmit- 
ting the pilot to obtain 
aileron control by open- 
ing or closing the tul>es 
to make use of the dif- 
ference in pressure ex- 
isting between the two 
edges of the wing. Lo- 
calized boundary layer 
control at the wdiig tips 
Ls another suggestion for 
providing aileron action, 
Tf present ailerons eon- 

1 / QjlK^ 

Removing *n«'i 

b4Uffri«i, fop^ 

Ian (ting fl«pt DFi LDckh4«d 
transport. Bottom « enclosed 
loop entenna on undanida of 
fusetaga. Diagram Ehowrs air- 
way i marLar radio beacon which 
enables pBdt ^ check hit dit- 
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tinue to be used, they may be made more 
effective by arranging some means of 
sealing the gap between the wing and 
the aileron surface to prevent leakage 
of air at that point. 

Completely smooth wing and fnaelage 
surfaces would add 273 extra horsepower 
to present transports, the NationkL Ad- 
visory Committee for Aeronautics has 
determined. ' Rivet heads j overlapping 
joints and surface roughness resulting 
from working tolerances and factory 
workmanship offer as much as forty-two 
per cent more drag than perfectly smooth 
airfoil shapes. Manufacturers are begin- 
ning their “cleanup” campaign by using 
flush- type rivets but high manufacturing 
costs may prevent them from ever 
achieving perfect wings in metal con- 
struction. 

EveiY detail counts. Even the drag 
of ordinary rubber boot de-icers along 
the leading edges of wings has been stud- 
ied^ and de-icer drag has been reduced 
from an original sixteen per cent to nine 
by mounting the boot in a flush position 
instead of lapping it over the leading 
edge. Engineers are studying the phenol- 
formaldehyde resin type of plastics as 



a possible new material for airplane sur- 
faces that can be molded into smooth and 
eMcient airfoil shapes. 

Blind landings made by instruments 
alone will be normal procedure within 
a year or two. Thousands of such land- 
ings have already been made safely ^ with 
short-wave radio signals orienting the 
pilot toward the field and other signals 
telling him when to start the “let down” 
glide in a safe landing attitude with 
flaps and landing gear extended. The 
new tricycle landing gear makes instru- 
ment landings easier, reducing the 
bounce of a hard landing, allowing more 
immediate braking and permitting 
planes to land across the wind. 

Many radio possibilities are being ex- 
plored. One patent provides * * panoramic 
reception” of several radio compass sig- 
nals visually and simultaneously on 
a cathode ray tube indicator. Static 
is slowly being wiped out although a 
moving airplane is an almost perfect 
static-generating machine. Shielded loop 
antennas have eliminated some of the 
static. United Air Lines is experiment- 
ing with wires with sharpened ends 
trailed from the tail-of the plane to pro- 
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PfLOT ipedliing ov*r two- 
way r«diophofl« of pat* 
i«ng*r traniport. Balov, 
chacktrg instruments in note 
of plane as part of the fre- 
quent regular overhauls. 
o; agrem ihowi '^cont of si- 
lence*' over radio range 
beam transmitting station 
which enables pilot to check 
his position in the air. 














Loading pa»0H9*n, abov*. ai ttarf of nf^hf fllghf^ B«low^ left, iKioldvd radio dtreeiion* 

ftnding loop otitonfia mountad In ^Idu noM of tranipoft. Rights fripio tail urfacoi and pai* 
■angar loading door of foiir-angma Douglai DC-4« 



vide leakage paths along which static 
charges may be dissipated. 

Ultrashort radio waves in which 
static conditions are lesa acute are to be 
adapted to air line use. Beginning next 
year, much lower wave lengths will be 
used for plane-to-airport communication 
over short distances. Ultrashort- wave 
radio marker beacons will help the pilot 
with his navigation. Fan beacons that 
set up walls of short-wave warning sig- 
nals will mark the edges of mountaiiious 
areas in the vicinity of airports. Auto- 



matic pilots are being connected directly 
to the radio beam receivers so the robot 
actually keeps the plane on its course as 
well as attending to the mechanical de- 
taiLs of flying. 

Keseareh is being conducted on various 
ways of providing a pilot with “fog 
eyes.** What is wanted is an instrument 
that will measure the distance to the 
ground. Present altimeters show the 
height of the plane above sea level but 
not the ground contours beneath the 
plane. Short radio waves, infrared rays 








aiui sound waves reflected 
from the plane to tie 
g^rotind and back again are 
being studied. 

Engines are sturdier 
even though they are de- 
veloping more powder than 
a few years ago* Automatie 
oiling systems have elimi- 
nated frequent overhauls 
and increased engine reli* 
ability* The heavy drag of 
a windmilling propeller 
when an engine goes dead 
in the air has been reduced 
almost to nothing fey the 
Hamilton hydromatic full- 
feathering propellers* By 
turning a switch the pilot 
can turn the blades to 
point directly into the 
wind* Propeller blades that 
may fee rotated Oi rough 
120 degrees of a pitch have 
been developed in France 
to enable flying boats to 
maneuver astern on the 
winter* 

Designing a transport is 
such a complex job that no 
one man can do it nil* Specialists in 
wing construction, tail group design^ and 
landing gear assembly work side by side. 
The cockpit alone needs the attention of 
several experts and hundreds of minor 
details retiuirc intensive study* The ex- 
act location of the pilot’s seat, the angle 



Ml 



Measurin 



w'dfh af rddia rango' b^am, ebavA^ 'whil* 
, Uft* 'Vubbvr boot" d»4cAr to 

oddii^^ of win^, Rigfit, hydro rndtiQ propo|l«r blAdvi which 

cAn bo turned to point into wind And roducA wlndrnillfng if Angino 

dins* 
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Different control handles are given 
different colors and shapes so the pilot 
iTi^^ariably can recognize the one he seeks. 
His seat must be close to the windshield 
to give him wide angle vision, yet he 
must be able to slide out of the seat eas- 
ily without disturbing the controls. In 
of the w'indshield and the shapes of the the past, jiilots w'cre sometimes confused 
control knobs are allpp],portant. bv lights reflected on the cockpit w'in- 






Speed !■ mdicaf*d h *v 4 ry |ln* th« n«i« thla mad*ni 4rin»contm«n4«| «ir liner* 



dows. Lights on the ground behind 
sometimes seemed to be ahead of the 
plane. Placing the windows at exactly 
the proper angles prevents such reflec- 
tions. Pilots in the past also were al- 
most blinded by rain or snow pounding 
against the windshield while making 
night landings during storm conditions. 

Designers solved that trouble in an 
adroit way. Instead of trying to keep 
the moisture out of the cockpit they let 
it in. Now when a pilot prepares to land 



during a storm, he slides open a side win- 
dow and a windshield window, allowing 
rain or snow to sweep in one window and 
out the other. Sitting behind the blast 
of wind, the pilot can see forward and 
rarely receives more than a few drops 
from the controlled storm that invades 
the cockpit The windshield is completely 
waterproof when closed and can take a 
pressure of one pound per square inch 
at 200 miles per hour without leaking. 

( Continued to page 1JS6A) 
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Plane Climbs Sky at Forty-Five^Degree Angle(j ' v 
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TAKE Off- ^ 
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Spectators are not parlicularly impressed 
^ when n long-legged nionoplane rolls across 



** Ihe airport runway into position for a j 
^ » takeoff. It boosts no great speed as mod- J 

cm planes go^ looks rather like a grass- ^ 

hopper as it toes the mark. Then^ with no 
^ wind blowing, it roars forward, is off the^\ 
ground after a run of just tw^enty-thrcc 
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FLAT TURN 






Cl^t^Up oitw af the **graeah«pper^* piane at 
tap f/i# (ifi'rtff and flaps that 

make it so floXihl* JA . Praw- 

ings beloui tnilicato the littli ship Can keep 
aloft at a mere thirty-milr t:pccd, faAf off 
toith a Itventy-’thret yard run anif c^im5 ot 
forty-five degree angfe, and execute flat turn 
woith one wing tip vs axis. In circle^ steep- 
ness of cfimb IX xAourn b>^ efust cfau<f befaw 



yards, and in a matter of secondhi is climb- 
tug steeply, seeming to hang on its pro-^ 
poller as it points upward at an angle of 
f or t^'^- five degrees. Built in Germany, the 
two -passenger cabin plane is astonishing 
wafebers at a!r meets in this country. 
With a load of 2,310 pounds it climbs at"* 
1,141 feet a minute, lands at 23*6 miles an'^ 
hour and halts within forty-nine yards,*^ 
find can stay aloft at a speed as low as 30.4 t 
miles an hour. Its ceiling is 20,340 feet, its 
ina^iniLini speed 130 miles an hour. An- ' 
other startling feat is its ability to make a / 
flat turn, the tip of one \ving forming thft^ 
axis, Wing slots and Haps enhance its ma-^j 
neuverability. The power plant is a 250'^ 
horsepower eight -cylinder inverted air-** 
cooled engine. The high wings have 
spread of forty^six feet nine inches. Be-* 
cause of its ability to climb, to get up and 
land in small areas, the ship has proved 
itself useful in Alpine regions, Brazilian 
jungles, Iceland and other areas where 
rough terrain makes air travel hazardous. 
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POPULAR MECHANICS 






Spraying otd iff Ath^itr lifirary 

Vacuum cleaner and spray gun are em- 
ployed to save ancient books and docu- 
ments in the library at 
The library custodians regularly go over 
the books and shelves carefully with a 
# uunit then follow with an insecticide spray* 
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I^ews Reporter in Gas Mask 
Covers U* S. War Games 

Newspaper reporters covering the moc^ 
war maneuvers around the Fort Knox^Ky,^ 



Poit extending in front cf rottd mttrk^r htlp* folla^ 
gntdv Jin«. Ail oonirotm art at tftt hftnditbart 



Library Vacuums and Sprays 
to Preserve Old Books 



gold depository were given gas masks to 
make the “war” seem more real. The 
masks, which covered only the face and 
had a window for vision, were of the type 
with which the army plans to equip civil- 
ians in this country if the United States 
^should be invaded. 

^ /oc f 

Self-Propelled Street Marker 
Cleans as It Sprays Paint 

Fully controlled from its handlebars, a 
self-propelled marker for street traffic 
^ lanes first cleans, fhen sprays and finally 
'^rushes the painted line. A three-quar- 
lower motor drives the one-man 



machine, A single- lever, motorcycle con- 
trol feeds the paint, which is sprayed with 
a gear pump after the exhaust blower 
cleans the area to be painted. Immediate- 
ly behind the spray box, a brush finishes 
the job, leaving a clean, well-defined line- 
The paint flows automatically during for- 
ward motion, and is shut off while the 
machine is in neutral or reverse. 



Fitting gax moth on reporttr covering ufor maneuvers 



CSend return postage to our Bureau of In- 
formation to leam the name of the maker 
of any device described m this magazine. 
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HIGH 5PHD 
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“mavie doclof” is 
^ mil human. It IS &^ma- 
uhin^^i; thfiit In its o^n Tine 
can do more than any hu- 
man being. |t specializes 
in diaghose^, bec^i^ 
with its keen^ rapid^5ee- 
dng 'eye, it can peer at 
machines, watch the way 
they w'ork, and point out 
just ivhat is the matter 
with them* 

This movie doctor is an 
exceedingly high-speed 
moUon -picture camera, 
now used in conj unction 
with a precision clock. If 
is really a sort of time 
microscope. In tt is used 
the ordinary sixteen-mil- 
limeter moving -picture 
film, w'hich lakes pictures 
of the object under ex- 
arnination and at the same 
time records the time of 
each frame. While the or- 
dinary motion-picture 
camera is designed to I’un 
at a rale of around six- 
teen pictures per second, 
this high-speed camera 






Cirtit, operating tht ‘^rnavir 
fCCOfdcd by ^peed 

Photos were at 



*' BfloW, finish of raee 

tf tapper strihiftg s^ng. 
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L€H, fpied phetot in strips 
cAou; (frum lift fo right): 
btvteing ot a tct^phafUt fuJ«; 
formation of a Coniiensef 
easing f aimilar fa n callaps^ 
iltU tef^>thpu*te turn- 

ing Aut of straight wift ivsf,* 
gear tooth str thing paiift, 
end clapper striking gong 

J>W « 
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courtesy &cil LabaralarkcKl 
STId EtcctrkcAl Research Producls, 



i 

'•T 



T 

^ can run at a speed of 2,500 pictures per sec- 
ond, and a specially constructed camera 



can run as many as 4,000 pictures per sec- 
ond. When the pictures taken at high speed 
'^re projected at the normal rate of sixteen 
^.ipictures per second, the motion, appears to 
^^e slowed down more than 150 times. 

The time of each frame is photographed 
^on one side of the film. The clock used 



by which it is possible to read 
the time to a little closer than 
tioiit] of a second. This result is 
obtained by means of two dials, 
one with shety divisions rotating 
once per minute, the other with 
500 divisions rotating once per 
second. With this combmatJon camera and 
clock, not only panchromatic and super- 
panchromatic film can be used but also 
color film. This last is particularly useful 
for photogi’aphing flames and chemical 
processes, as by its use gases emitted may 
be identified by their characteristic colors. 
Photographs can be made in sunlight or by 
the light of pholo-fiood or spot lamps, and 
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POPULAR JIECHANICS 






ftight, Efeetric high-speed eemera. Battaraf 

prrvisian olpeh peed uiith fame-ra m the 
demarzStrcitcd a( right 



with this camera is a precision timepiece 



^Continued tu poi« 
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Featherweight Speedsters of the Air Lanes 



Pigecn rocej nt> gr^ai 

■splash on sports pages, yot 
are thousands of raring 
ami I'ft ma/or geants 
I6,000 to 2O.OO0 birds are en- 
tered. Racing ftason ruji«- from 
mid^Mareh unfil fait. Start of 
race 100 la SOO miles from 
homo toft f pigeons are relraSed 
from crate, fly up, circle for 
bearings and head straight for 
coop, jFirift liome is urinner. 
Rightp com rm'f tee mart clieclif 
fcrrtlj number of entry 



an borne 
iL'here trap is set for 
Left, Counter 
mark is placed on racer's 
Ug a^itfi Speciai rnachine 
lifhich stretches marker to 
stip (eg through free. Top 
racing piemans may bring 
as much ers SSOO 



Pigeon racing is not uiffhout its 
haMrds, fiawks, S orrteti mef 
even huntCrS, attoefc the biril^S 
in Hfght nffif there must be first 
aid ready at the borne eoap. 
Above, a uioundctf pigeon is 
bernf ban^Oij^eit 
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Stratosphere Riers’ Gondola 
Ready for Trip 



er can poke into Knug inlets, thread narrow 
rivers and turn around "on a dime." An 
outboard motor under the aft hull does 
the tnck* A strong propeller blast against 
the rudder would steer it afloat, but would 
also force the ship forward, making tight 
maneuvers difficult. Instead, the pilot of 
the climbs to the “saddle” on the 

tail and maneuvers the ship by operating 
a nine -horsepower outboard motor and 
rudder below him. The “Cuba” is a re- 
connaissance, supply and photographic 
plane oviTied by-^-Ri chard— ArchboM, ex- 
pedition leader. The rim of its bow tur- 
ret is graduated in degrees for taking 
azimuth* and shadow bars show direction 
in relation to the sum The rear tunnel 
hatch is the mount for the outboard motor, 
and is used, also for,^ dropping flares and 
supplies and for mounting a camera. The 
ship carries radio transmitters and receiv- 
ers operating from any of eight stations 
in the cabin; there is a still for distilling 
water: four weeks' food supplies and a 
line stove, a six-place raft, a collaps- 
boat and fourteen life jackets* 



Holds a Powder Puff, 
Rouge and Mirrors 







of atratOiph*r^ hatfoan, ready for attach' 
merit ta the inflated bag 

Ready for a journey into the upper aii 
is the ball-shaped gondola which will 



All the materials for a quic k ^dametj ^ 
are concealed in a bracelet 
to match any 



attached to the "Star of Poland" strato 
sphere balloon. Tbree Polish fliers will 
make the trip. The gondola is equipped 
with various instruments for making tests* 
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Outboard Motor Steers Plane 
, Threading River Narrows 



Natives of Dutch 
New Guinea 
gape wdth go 
reason when 
big 
the 



History noses 
a cove of some in- 
land lake, the 

0= u astride its tail like an aerial cowboy* Sis- 
ter ship of the U. S, Navy’s twin-engined 
^“PBY” patrol bombers, this aerial explor- 



Twiat this braeetet and ftnd a of 

niitfOrSf pduJdferj 



. . ^V.7- 





costume for sportsT street or evefUiig w^tar. 
Give the band a turn and it reveals three 
receptacles holding powder puff, mirror 
and face powder. Another turn discloses 
rougCj mirror and another puff. A further 
I turn brings open a Bp-rouge container* 



“Fire Weather” Sampled 
from 150'Foot Tower 



5 Insulating Board Made of Waste 
S from Steel-Pickling Bath v 

1 ° I 

% Steel milb Uied to dump into sewers and 
polluted streams the evil-smelling waste 
^SSiftuor of the steel-pickling bath* Today*^^^^_ 
an inexpensive process, the worn-out 
i^pickle liquor is separated into pure water 
'^and a residue which is used for insulatingQ J 
dMTiaterial, wallboard, pipe covering or fer-^^ 
^tilizer. Steel is immersed in the pickling 5 
to remove the “scale’^ or impurities^ ^ 
. A Clevel and invent or ^scovered a way 
I redeem the worn- out fluid. The valuable^ < 
[ residue he obtained from the waste 

called ferron. At one stage it is plasti<^' 
^ molding into any shape and setting into 
I hard, tan -colored porous mass. Ferronre- 
I sembles wood, is fireproof and termite- 
J resistant, wdll not warp and can be sawed, 
cut or machined. One inch of ferron is said^ 

• to be equal in insulating value to fifteej^ 
inches of brick wall. / , . , ^ /v fV ^ 

\ j I (til I /o<?x ^ 

Launch Tows a Steel House 
to Lot Across River 

This is no rescue scene in floodtime. It 
is a new, eight -room steel house being 
towed across the Illinois river at Peoria to 
a home site on the opposite shore* Pre- 
fabricated at a Peoria plant, the forty-one 
ton house was set afloat on the river, riding 
evenly on its o’^m buoyancy. 

/? *D ' 



Weather insirvmtnts are ffo-i «t* 

this is&^foat i^wer jfo study WJ-fat/ie 



What influence does the weather have 
on forest fires? Forest research men are 
trying to answer that question from th^ 
steps of a 150 -foot steel tower that rises 
eighty feet above the tree! ops at Priest 
River, Ida. The "steps** are platforms sta- 
'tioned at five height levels — an the groun<v 
at thirty -live feet, seventy -five feet, 105 
— feet and 150 feet* On each, 

I platform are instruments 

' recording wind velocity, 

temperature and relative 
^ humidity continuously, 

measuring evapora- 
lion and radiation. 



CThe annual commercial 
catch of fishery commodi- 
ties in the world amounts 
to about 34, 000, 000, 000 
pounds, valued at ap- 
prox^^el^y*' 000 ,000, 



Nothing bxit its buoyancy tapporttd thii fotty-ont ton Aoiti# 

A ft RaatSi^acTosi thm Jllmorv fit toil? ol O 
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Science Helps Carve Giant Faces on ]S4ountain 



> 




Htlgt in rtvdia are used in carving giant 

fac** on Mtm Hutf^more tn Kouth Dakota's Blaeh 
Hitl&. Oa« me a on tha made^ls rapractnts one 
faat 0ft tAo rnountdfrtti'J^o. TAo aid in 

making mmaiuremmntM and taking rSadingt 



AAoitOj director vfith tmtt^ 
p/iana titt On airdc of ctiff to 
gaidt tht o> or bars ttmgiing 
fratn tt**t Cablma^ Not* kagt 
iac* in background 



AboifOt jackhammer driller prepares holes for 
dynamite rn tft* ^ranffc. fifostyrnf tA*n tooetnj 
the rock. Rights Lmcoin Borgtumr fion of fAa 
Mtt Rushmore sCuiptar, Gutxan Barglum, hald~ 
irtg bundle af cniaU dynamite chorges and a 
bundle af capa and fuse* used in 
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Models Used in Shaping Mt. Rushmore Group 





(g RL-vpStudJu 
Highly grneral tficur oi Work on Alt. Rush~ 
mare memorial, Inset, Cirtzon Borgium 
insf>ecting the wtuipture, which coUa for 
carving the faces of f^rtsidrnts W^oiiFjrn^- 
tatij Jefferson, Lincoln and Theodore 
P(oO*:evelt or\ ffie WarAers' 

tiny Hgvres give an idea of proyect^s fliM 



Lett, measuring model *ri helps uiorh- 

trs fvCate sn/ne Spot art movntainsid*. 

Multiplying studio readings by fu^JV« giaes 
the correct Right, fmnr prapor- 

rian« of fAt memortal urc illtiittroted by meas- 
urements of this huge face 
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Itatic'Proof Radio Compass 
Is Reliable in All Weather 



panel, then the film chamber is slid down 
into position and the shutter snappedn The 
adapter can be removed from the camera 
when the roll oi eight pictures has been 
only partly exposed. Photomicrography in 
color and “table -top" work is facilitated 
by this ad^pter.^ 



tive-Billion-DoIIar Cost of Rust ^ 
Exceeds War Budgets ^ 

Wartime budgets of the nations I’oach f 
sums staggering the imagination, yet the ^ 
largest single coit item faced by the United 
States or any othpr country is the cost of 
corrosion* One automotive engineer com- 
putes the loss to^ the world dtie~ to corro- 
sion of metals alone at $5,000,000,000 a 
year. Each year, he says, one -fourth of all 
the world’s iron returns to the oxides or 
ores from which it 'was derived- Although 
it b theoretically possible to conveii iron 
oxide into pure commercial iron again, it ^ 
is practically impossible, for most of the 
rust is scattered and lost. 



Frozen Bread Nine Months Old 
Stays Fresh and Palatable 

At a banquet the other day the guests 
were served bread thirty-two days old. It 
was perfectly fresh and palatable* The 
guests could not distinguish the month- 
old bread from that baked the same day* 
The secret lay in freezing* Immediately 



needle of this dir^ctic^n^'Hnder parhtj 
to radio station rtgatdfets oi static 



Static troubles of the aircraft pilot are 
beaten by a radio direction finder just de- 
veloped. Equipped with a double aerial, it 
is unaffected by static* When the radio is 
tuned to a station, the compass needle 
points to the direction of the staiion. 



Adapter for Use of Color Film 
Giroui^-Glass Focuser 

^ make minia- 

ture color fil m 

in some cameras 

film chamber and 
ground- glass focusing panel mounted to fit 
on the back of certain film-pack cameras* 
The picture is focused on the small glass 



te tahes a hard UFffJfi meof 

iaaf of irommn hreodt iVm torjiy when thawed 
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after b^kfng, the bfead 
had been frozen so hard 
that a meat cleaver was 
required to chop it up* 
Thawed out, however, it 
was unchanged in ap- 
pearance and taste even 
after nine months in re- 
frigeration. Experiments 
indicated it would he 
quite feasible in wartime 
to store thousands of 
loaves for months at a 
time and, if necessary, to 
ship bread in refrigerated 
boats to an army abroad., 

H (10C> 

Exposure Meter for 
Enlarging Gives 
Direct Reading 

Photographic enlarging 
is made easier by an ex- 
posure meter of the ex- 
tinction type which has 
no moving parts, no bulb 
to bum, no consumption 
of current. The reading is 
made directly, without 
reference to charts or cal- 
culations. There is no 
electric cord to interfere 
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NewesrQueen of Zeppelins 
Goes Alo^t for Maiden Flight 



cnla 



ble 



on 






Vp for tts first of (Ac OiTt Gtrtfiitny*^ Zeppelin"' ridos 

rriaiestioaUy away from (Ac ground crcii?> Aer ctiit HU^d vjith hydrogmn 





4 direct reading with extinction tyfa motar 



\dt/ig UTitn extinction tyfa rr\ 

^ /U. - 



Faith of the Zeppelin builders in their 
giant dirigibles, despite the tragic loss of 
the **Hindenburg,” was expressed again 
w^hen the newest of the famous line, the 
**Graf Zeppelin," ivas christened recently* 
The gas bags of the new sky queen were 
filled with hydrogen on her trial flight, as 
previous Zeppelins bad been, Germany 
had been unable to obtain a supply of the 
non-inflammable helium gas from the 
United States, Helium is more costly and 
has only ninety-two per cent of the lifting 
power of hydrogen—the gas itself is twice 
as heavy as hydrogen — but its use ebmi- 
nates the risk of explosion and fire that 
ended the transatlantic career of the “Hin- 
denburg” in 1937. 



Cinq uiries as to makers of articles de- 
scribed in Popular Mechanics^ will be an- 
swered by our Bureau of Information upon 
receipt of return postage* 




OCEAN S DEPTH 



IT’S hard to believe that a radio broad- 
cast, an echo and a bomb full of TNT 
can measure the profile of the ocean’s 
bottom. 

These apparently unrelated occurrences 
actually work together and reveal in a few 
seconds’ time the exact configuration of 
the mountains and canyons of the sea, 
many of which are greater than Mt. Ever- 
est and dwarf into insignificance the Grand 
Canyon of the Colorado. 

It was accomplished the other day off the 
coast of New York City, giving promise of 
being repeated hundreds of times for years 
to come in stretches of the ocean off the ' 
Atlantic, Pacific and Gulf coasts. 

S2S 



To make the achievement seem even 
more weird and fantastic, the broadcast 
was made fifty miles out to sea by a robot 
sealed in an airtight container inside a 
buoy bobbing up and down on the waves* 
It is all a part of something entirely new 
in the field of ocean surveying, a science 
^vhlch its inventors, research experts of 
the U. S, Coast s ^d. Geodetic Survey, with 
headquarters in W ashi ngtonp'Tef^T^d” as 
radio acoustic ranging. 

Practical importance of the feat scarcely 
can be exaggerated. It means the quickest 
and most accurate method the world has 
ever known of charting the ocean^s floor 
and making it safe lor navigation interests. 



tfl 

fiPMf rcJiiis 0n 

Kuhff and a homh CXpla^ ^ 
4||on are ^by 

science to moa^rS 
tfctan Lcfi, sifd- 

pvnwion ftam* cotvying 
magneto^phane to 

detect underwater sound 



SOr^O RADIO BUOY 
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ItUoMf/txdi ^ RADIO ROBOT 



radio buoy to ship rbcord ed on CMRO^^ 






ep^ BOM& EXPLOSLOK 
^’■ ^RtCOfLOED ON iWP% 
chronograph 



HftVs an exact visual i^at Ion uf how the 
new science works, as explained by Capt. 
Gilbert T. Rude of the Coast and Geodetic 
Survey: 

“Scientists hove labored under serious 
handicaps in their efforts to explore the 
sea's substrata. It has been impossible to 
send submarines into the treacherous 
watery depths because the pressure would 
crush the crafts heavy metal as rapidly, 
perhaps, as an eggshell crumhles in the 
hcind. 

^'The olfl-time procedure has been to 
make soundings by means of leads at- 
tached to heavy piano wire. However, to 
let nut some six miles or more of wire and 
pull it to the surface again has proved to 
hr a task, sometimes consuming at least 
an hour's time* Moreover, hundreds of 
soundings must be taken in laborious fash- 
ion in a limited area before scientists may 
gain anything approximating a genuine 
idea of the configuration of a large ocean 
canyon, 

' 'Recently research workers of the Coast 



ci^iruT If tawering a radia 
mto th'C pfcan. It tahes 
^nly a Ivnt (p Jfttp ike 

imvy 1-0 rerRot^-p if ft-otn the 

water, thus speeding up the sur- 
vey uforh 
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drop a buoy into the 
water and about the 
«iam 0 lime to pull it back 
Into the ship. The buoy 
is lowered with the aid 
of a lightweight cargo 
boojn with standard gear* 
Survey ships along 
the Atlantic and Gulf 
coasts are now using the 
new equipment regular- 
ly, chiefly because, due 
to generally prevalent 
conditions of shallow 
water in these regions, 
the sound waves would 
not go all the way 
ashore, to be measured 



and Geodetic Survey developed a sciences 
known as radio acoustic ranging which 
measures the ocean^s floor in a quicker 
and more efficient way than hitherto was 
thought possible. It involves the use of a 
number of ocean-going, movable radio 
stations of a novel and revolutionary type. 

“These stations are known as sono- radio 
buoys and they have proved their efficien- 
cy In w’orking with the fathometer, used 
on survey ships to plot the ocean depths. 
The fathometer sends out a series of sharp 
rapping noises from the ship’s bottom, 
catches the rap echo which resounds from 
the ocean bottom and by calculation of the 
time consumed in the emission and return 
of the sound, reports the exact depth of 
the water under the ship at the moment, 

“It works at high speed, reporting the 
depths as frequently as four per second, 
even while the vessel on which it is mount- 
ed steams along at full speed. 

“How does the sono- radio buoy work 
with the fathometer? In the first place, 
every time a survey ship is engaged in the 
task of measuring a certain section of the 
ocean's bottom, several new buoys are 
carried along and anchored at definite 
points dose by the ship. The entire equip- 
ment for each buoy weighs 700 pounds. It 
is "homemade,' devised and put together 
right on the survey ship. The buoy sec- 
tion is made from two oil drums. It takes 
only about five minutes for four men to 



Tapf officer wntatur'ing tf&tftl timt of nn- 
derwat*T oounil from ehronotf‘‘V^ toptt 
Bottom^ eloaeap of eii/ 10 -rad'ifi fn pOfi- 

tion for measuTing dtpth 

by the shore stations of the Coast and 
Geodetic Survey, Along the Pacific where 
the water is considerably deeper for the 
most part, this difficulty is not encoun- 
tered. The buoys, however, are being in- 
troduced more and more on the west coast 
and in Alaska. Main reason for this is that 
the equipment is less expensive than the 
previous standard procedure of setting up 
shore stations for such important ocean 
survey work. 

(Canlinuc d td |>ape 120A^ 









thro^igh^ the mill at a pace of 900 £pet a * wide^ passes thiough a slotted scanner 
minute are detected by a photoelectric ^ead; light projected upward from bulbs i- 
**inspectoil** Not only does the unerring 'in the lower part of the head passes 
*^eye” see/ through the tiniest hole, but it 'JLhrotJgh any pinholes in the steel and op-*^ 
operates ■' a mechanism automati(|ally grates photoelectric tubes overhead. These > 
throwing 'out the faulty section of ^eel. tubes, through an amplifier, actuate a di-. 
This electric inspector is set up at ^ Mary- jverter which takes the imperfect portions 
land plant of the, Bethleh^ Steel pom- of the strip out of the production line, 
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Bananas Cradle 

J< 

from Steamship 
to Freight Car 

Cargoes of bananas are unload- 
ed rapidly from fruit- carrying’', 
■ ships by means of large bell con* 
veyors. The ccm,v«yors are de- 
signed so that a*tanvas cradle is 
^arranged the entire length of the 
belt to receive the clusters of ba* 
nanas. Large cargoes may be un- 
loaded in this manner in a fraction 
*pi the time formerly required 
• jvhen stevedores were used in ev- 
ery step of the operation. The 
conveyors frequently can'y the 
fruit directly from the hold of a 
ship to the doors of freight cars* 
into which the bananas are packed , , 
by hand. 



d'tei?cddr«E 
Itfliloadmf a ^ar- 

go titumer. Clusters 
of hananat con bt *ten 

mauiJiff Ilf C4/irrrtH4uv 

ttreom ulttre tho belt 
conifojrars Muhicb carry 
them rapidly from 
hold of fruit ship to 
tht doors of froight 
Oafs, thero to he 
packed by hand 
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Hand Truck ^Walks' t*iano 

Up or Down Stairs 






of pressure, del( TrSjnfcbw to ^ 

tank under partial vacuum and thence di- JK^ 
rect to bottles. Nitrogen and carbon di- 
oxide are added to bring the milk up to™ 
atmospheric pressure, still excluding oxy- 
gen, then the bottles are capped. J 

\4/i{3^ 

Elastic Cover Protects Book 

Made of a mate- yv* 
rial resembling 

cover will fit any v 

size volume up to 
fifteen inches ' 

wide. It is held in place by four elastic 
bands which have at their free ends sm^Jl^ 
metal hooks gripping the edges of the booSt^ 



''Cat Eye^^ Mirrors on Highway 
Guide Motorists at Night 

Triple "'cat eye” reflectors mounted on 
posts along roadsides are being Installed 
by the Federal Bureau of Public Roads to 
reduce the aeeideht TblT^ THe three tiny 
mirrors reflect the headlights and lead the 
automobile safely around curves* 



One /nan i/rmonsf fo matJe pia\ 
benc/l QFfif ^irl up t(oiVlt tfilih fruffc 



For easy transportation of pianos up or I 
down stairs, a hand truck has been devel- I 
oped* One man, using the truck, can move I 
a piano that formerly required three menj^ | 
In moving a piano upstairs, the truck lit-^ 
erally walks up the steps, balancing first jr^ 
on the front wheels and then on the back^ 
wheels, which automatically proceed to ’ 
the step above when the weight is taken,^* 
up by the front wheels. ^ ' 



Milking by a Vacuum Process S 
•^Saves Calcium and Vitamins ^ 

By excluding all contact of milk with aijL 
^rom the cow^s udder to the bottle, a new 
Vacuum milking process prevents loss of 
^^ium and vitamins* Milk fresh from th^ 
Icow contains nitrogen and carbon-dioxid^ 
gases in solution, and contact with oxygeifl 
is said to cause precipitation of calciunr 
isalts and loss of vitamins. The vacuuSt 
milker operates at one-half an atmosphere' 



An o/ V, S. Bvrtau Public ftcudf ud< 

Jmstt a "c^ ■« jfC'' ritadside pn*t in Maryland 
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Plane with the Speed of Sound Is Proposed by Designer 



Exhibiting the mode! of a plane which 
he claims would have the speed of sound* 
about 700 miles per hour, lyap EremefiiT 
has drawn plans for a "'flying fuselage-'^ 
powdered by two 1,500- horsepower engines. ' 
Its wings would be reduced to relatively 
small fins and its two pi opellers would be 
mounted one forward and the other in the 
rear* A top speed of 1,000 miles an hour 
and a noEtnal speed of 600 to 700 miles an 
hour are clafmefl Jby the designer* His 
plans call for an over-all length of thirty- 
six feet and a span of twenty-four feet 
from fin -tip to fin -tip* Aeronautical engi- 






neers assert that* unless he has worked out 
a totally new principle* such a speed with 






existing aviation power plants is impossi- 
ble* A serious limiting factor is the fact 
that there is a definite ratio between top 
speed and landing speed: the higher the^ 
former Is pushed* in general, the higher is 
the latter. If conventional practice were 
to bind Eremeeff* the l*000-mile top speed 
would mean a landing speed around 150 
miles an hour, e practical impossibility. 
One solution might be that he hopes liter- 
ally to hang the plane from its forward 
" and land lUvertically on its taiL 

'?/•/) 
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Motor Surfboard Hits a Twenty -Mile Pace 



Twenty miles an hour is thrill- 
ing speed when you’re lying on a 
surfboard skimming along the 
surface of a lake. That's what the 
^ ‘skim board” will do. Invented by 
a Pennsylvania automobile me- 
chanic* it is part surfboard, part 
motorboat. Weighing ninety 
pounds, it '‘knocks down” into four 
sections for carrying, and is nine 
feet long when assembled* A four- 
horsepower outboard motor sup- 
plies the power. 






Topf earrj^mjT the 
board'^^ frixm car to shore 
he as Bembled and 
taunehed^ It hnachs 
doutri iriia four pieces, 
LLICI ing ninety pounces 
■ n air id ting an 

(he water and maAiftg a 
tufn the outbeerd 

TTiotaf churning 




Top-, Eshiirtii mechanic infpfcfs otitha^vd rHaf^r helots startinq ur^rMJp 
Circifej Eshima girt ufith baby brathcr urt back. Bottomf scene ovt^idc on 
iglao with, inflated shin Aniijr^/ie' from pole 
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T7SKIMOS of 
tfie Bering 

Strait region 
probably did not 
invent the pneu- 
matic tire, but 
they seem to 
have known 
about its basic 
principle and 
utilised it long 
before the white 
man realized its 
possibilities. 
These Eskimos, 
just emerging 
from the Stone 
Age, offer a won- 
derful opportu- 
nity to observe 
a primitive peo- 
ple in a primitive 
en V iron ment, a nd 
to compare their 
standard of in- 
telligence with 
that of people of 
our modem age. 
Those who cher- 
ish illusions that 
modern man rep- 
resents the acme 
of mental devel* 
opment are like- 
ly" to have their 
illusions shat- 
tered* 
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For instance, many mod- 
erns think of straight-lino 
production, precision work- 
manship, utilization of by- 
products, and streamline de- 
sign as characteristics of our 
modern Industrial age. But 
we found that they were old 
stuff to the Eskimos at Cape 
Prince of Wales^ Alaska, In 
their own way, the Eskimos 
have practiced these princi- 
ples for countless generations. 

As teachers among them, 
working for the Bureau of 
Indian Affairs, we were sup- 
posed to teach their children 
how to cope with life. But we 
found them teaching us. We 
were amazed at their re^ 
sourcefulness, efficiency, in- 
ventive genius and mechan- 
ical skill. 

Modern industry can show 
few better examples of effi- 
ciency than that displayed by 
an Eskimo crew butchering a 
walrus* Six to ten men, work- 
ing apparently without lead- 
ership or direction, will skin 
and cut up a 3,000-pound 



walrus in less then ten minutes. There will 
be no lost motion, no interference with 
one another. 

As for utilization of by-products, the 
Eskimo obtains or manufactures from the 
hair seal alone some 500 different useful 
products and articles — ranging from toys 



Top, natural bor/t mechnnicst then E&kimQs are 
highly intareftedi in KaTneraa^ Cfnttr, da^ 

aled. Circfcj Hexiblt jainta ufcf/ in conc^ru'ctrDn of 
alad. Bottom, sled r'n Ufif 
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ttat ertritPed with "ilhaoh,“ illuttratad m ^n- 
fidtfonip girl hnming to mplit Watru* hida. On* 
slip of tht knift ruins th* whoU hide 



to rri&dlcines — and* food is listed as one 
product. Not even the Chicago packers, 
who boast o£ using every part of the pig 
but the squeal, can do much better. 

No one who has ever seen an Eskimo 
woman split a walrus hide can again think 
of precision workmanship as being exclu- 
sively a machine -age characteristic. The 
walrus hide is about three-quarters of an 
inch thick— loo thick and too heavy to be 
used as a covering for a skin boat or 
oomiak. So the women split the hides into 
two layers, each approximately three - 
eighths of an inch thick. In this opera Uouj 
the women use the traditional “ooloo,” a 
knife with a curved blade, somewhat sim- 
ilar to the old-fash- 
1 o n e d chopping 
knife. Holding s 
curved board be- 
tween her knees to 
provide a cutting 
surface, she guides 
her ooloo strokes 
with her free hand 
and gauges the 
thickness of the two 
layers by a delicate 
sense of touch. It 
takes from six to 
eight hours to split 
a hide approxi- 
mately twelve feet 
square. When the 
job is completed, the 
two layers will be of 
uniform thickness 
throughout. A thin 
spot might bring 
disaster to a hunt- 
ing crew using the oomiak. 

But the Eskimo men display even great- 
er skill and precision in their work with 
rawhide. To explain their work and the 
Eskimo pneumatic tire, one must first ex- 
plain that for some uses to which sealskin 
is put, the entire carcass is removed 
through a single opening at the neck, leav- 
ing the skin in one piece. An Eskimo man, 
using nothing but a hunting knife and his 
fingers for a gauge, wdll cut around the 
skin from neck to tail in a continuous spi- 
ral. Within an hour, he can reduce a seal 
hide to a rawhide thong from 500 to 800 
feet long. These thongs have many uses, 
such as for making harpoon lines and nets 



CircUt chopping nWay 
rotten jc* before laaneh- 
ing Note wood- 

en ehaft hifueing extmn-» 
sion Tat left) on outboard 
motor 
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to catch seals. They are so uniform in 
width and thickness that the eye can de- 
tect no variation. 

On feast days the men hold contests de- 
manding even greater skill. Each contest- 
ant takes an arm's length of rawhide thong 
not over three -sixteenths of an inch thick, 
and splits it with a quick pull of his knife* 
The man who splits his thong into strips 
of the moat nearly uniform dimenaiona, 
wins. Sometimes the judges ponder many 
hours before the victor is proclaimed. 

The women cure these whole seal hides 
viTith oil to make bags or “pokes'^ that have 
many uses. SlufTcd to capacity with dried 
meat soaked in seal oil, and with the open- 
ing sewed up airtight wdth sinew, the poke 
aerves as a container to store food and 
preserve it for future use* Inflated wdth 
air, and attached to a harpoon line, it 



they dig into the 
loose sand, and 
pile it up in front 
of the roller. But 
the Eskimo was 
smart enough to 
discover long ago 
that the pneumatic 
w'heel, or roller, 
overcame irregu- 
larities of terrain. 

1 n building a 
dog sled for use 
on snow or ice^ the 
problem was to 
construct a vehicle 
capable of trans- 
porting heavy 
loads over rough 
terrain at high 
speeds. Hence the 
sled, like the 
oomiak, must be 
strong but flexible 
enough to absorb 
shocks. Most dog 
sleds are made 
from imported 
hickory* One two- 
inch by twelve- 



serves as a buoy 
to support and 
mark the location 
of seals or walrus 
harpooned out in 
the open water. 
But perhaps the 
most interesting 
use of a seal poke 
is as a pneumatic 
roller. Two or 
three half-inflated 
pokes, placed un- 
der the keel of a 
loaded oomiak, 
Will enable a crew 
to pull the boat 
w’ith ease over a 
sandy beach* 
Wooden rollers* or 
even tightly in- 
flated pokes, are 
not satisfactory, as 



Toj^t girt tintching seatshin. Center, hair-’Stu/ted hand* 
bait and **muhluhs“ (flippers/ made from CfaJ^iltrn* 
Bottom, biting crimpt ta form tots and httls m 
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i n (i h plank, 
twelve feet long, 
will be ripped by 
hand into more 
than tv/o hun'^ 
dred linear feet 
of hickory strips 
varying from 
two inches by two 
inches to one- 
quarter inch by 
three inches ^ all 
the wood needed 
for a ten-foot 
sled, such as the 
one illustrated. 
The members, 
like those of the 
oomiak frame, 
are lashed to- 
gether with taut 
rawhide thongs* 
providing strong, 
resilient joints 
that will yield 



{CotititlMed to 
134A) 



Tf/pr girl wearing paithti, frffnf tossrd 

from walro* hid^ fo turtf«Pt*dntttt tv ntf^^tt^rry 

on the flipptry ict Hots. Bottom , girls using dog sit<t to Carry wafer 
from spring to f/tc i£ioo 
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and then pull back into place without breaking. 

Thin steel bands* bolted to the bottom of the wooden 
runners, provide the sliding surface. 

The Eskimo's innate mechanical sense finds many 
expressions in his adaptation of modern devices to 
his needs. Almost any Eskimo can take an outboard 
motor that a white man would relegate to the 
junk heap and make it function satisfactorily, We 
watched one of our Eskimo friends lengthen the 
shaft of an outboard motor to use on his skm boat. 

He carved a “gasket” five inches 
thick from a piece of hardw^ood to 
insert where the bottom housing 
joins the shaft. In the gasket he 
drilled holes for bolts, water circu- 
lation, and shaft. Then he filed 
]|H * threads on sections of steel rods 

and thus made bolts to extend 
through the gasket. Finally he 
made a new long shaft from a rust- 
pitted drift pin resurrected from an 
old bit of wreckage on the beach. 
Cutting it to length, he filed bear- 
ings and keyways by hand, and re- 
assembled shaft 
and housi ng. 
The motor 
functioned per- 
fectly for three 
years to our 
knowledge, and 
is probably still 
in use. 

Everything 
they can pro- 
cure* even the 




Co^itour Map Helps Control Fire and Floods 
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is cut with a jigsaw along the con- 
tour lines and built up to represent 
the exact shape and elevation of the 
foothills and mount ains« Mount 
Baldy, highest in the area, appears 
four feet high on the map* When 
the thousands of small pieces have 
been arranged in layers, they ap- 
pear like terraced mountains; then, 
the plaster-of-paris covering is laid 
over, sanded smooth and coated 
with paint and shellac. Streets, 
roads and boundaries were laid out 
by miniature suiweying from the 
U, S. geological survey maps. For- 
est lookout stations are indicated by 
an oleclric- light bulb adjustable to 
correspond to the actual height of 
the tower, and when lighted shows 
the actual ground area the lookout 
can observe. Transmission lines are 
shown in pins and thread. Col^ 
F.r»,t .I.c<ric iw V^iches represent the various 

Qfi rclif# map of Los Angtiss county ^ now naarrnf comptttion CtOp acreages Oi ranches. 

Carbon Black in Rolls and Pellets Is Easier to Handle 



Five years in the mak- 
ing, a detailed topograph-- 
ical relief map of Los 
Angeles county will soon 
be ready to aid In flood- 
control work, fighting 
forest fires, highway 
planning and agricultural 
administration. Spread 
over a table twenty feet 
square, the map — built of 
fiber board and piaster — 
weighs three tons. Every 
section is constructed to 
scale with great accuracy. 
Quarter-inch fiber board 
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Conveiiicd into small rolls the size of a 
pencil or into pellets the size of buckshot, 
carbon black is handled more easily than 
when it was compressed and packed into 
unwieldy bundles for shipment to rubber 
companies. The “dense black," as the new* 
product is called, is loaded into tank cars 
for shipment, just as grain is loaded. Tire 
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pellets are formed by agitating carbon 
^ black, which has been blowm into a funnel- 
shaped tank, until it has assumed the de- 
sired shape. The pencil-like rolLs are 
'^ formed fiom carbon black that has been 
saturated with water and then pressed 
through a screen. Carbon black is an im- 
portant mgrediept^nin rubber manufacture. 
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rn light-'way bait trap. 
BeloWf, maths and 
taken from 
ten traps If] three 
mantht 



* ducing this costly destruction 
of crops. It will help put the 
farmer on a more substantial 
economic basis, will probably 
'educe the cost of fruits and 
to the consumer 
will give the consumer a 
grade of fruit and veg- 
etables for his money 
There are two new types of 
traps which project a bom- 
bardment of death light rays. 
One is a tube which throws 
off certain colored light rays 
to attract a definite kind of 
insect to the soui'cc of light 



BATTLE 
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where it is electrocuted. The 
XT' 1--ECTRI CITY is playing a new role in second type is a combination of light and 

agriculture. It now becomes a destroy- mirrors which throws directed rays and 

er of insect hordes by developing light rays which with the help of a odofous bait lures 

which lure them to their death. insect into an oil bath from which there 

Importance of the development of suc]^ is4io escape, 
death -dealing machines is apparent in a Several years of experimental work by 
report by the United States Department J. K. EUswoiih. division of entomology and 
Agriculture, that insects cause an annual ^ pai'asitology of the University of Califor- 
loss of more than $2j 000,000,000 to Ameri-^ nia, and Professor W. B. Herms of the same 
can farmers, and at least $25,000,000 iii^,, division, proved that refer certain 

California alone. ‘‘Solors and can be lured to their death by 

^^Development of such instruments/^ one colored light rays. The professors devel- 
entomologist say^,^ "‘will go far toward re- oped an insect eleclrocutor in which a 
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Uia^rawn o/ houi trap 

uJOr^f in orchard and tmuj 
cross, ^rrouis sAgtO of 

tf fioutAtufiSt wind is btoufing 



helical luminescent gaseoud dis- 
charge tube furnishes the light* 

The combination light-bait tlap* 
invented by Boyd Green^ CaUfbr- 
nla orchardist, was designed on 
the bases that an insect is immedi- 
ately excited when it fiies through 
a ray of light and will attempt to 
find its source, and that insects are 
attracted hy cerlain odorous baits* 
The Ijait diaws the insects to the 
vicinity of the traps where they 
fly through the light rays and lire 
lured to iheir death in a pan of oil. 

These methods of kiHtng insects 
are proving more effective on 
many crops than the method of 
partial control by the use of poison 
baits and expensive spray mate- 
rials. They relieve the farmer of 
fruit- washing costs made neces- 
sary by the increasing vigor with 
which food and drug administra- 
tions and health authorities are 



1Asht-my bftit trap in orchard at ni^ht. One light is to 

cover an were whom troos am twenty feet apart. Beam is ef-~ 
fectiue up to 800 feet if unobstructed 
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pertain- 



T&nw Cat* it* tnotnr ar* hmtchtd and u^*d in *xp*rim*nt* to dircovar 

typt of bait *ach sptdat of moth prefer*, ffa^^omj Aow Jifh^ trap* may 
b* orrangtd about traund* of oummtr retort otiroct f natx. Light* or* 
conceottd behind bo/fltt £o draw anty tkos* /jnf«£ls inoid* arta 

X ^ 

enforcing government regtilafions pd 
ing to dangerous chemical residue on‘'friiits 
and vegetables resulting from the use of 
sprays and dusts. 

The insect colored-ray electrocutors are 
eight inches in diameter and eighteen 
inches in height. Tliey consist of a wire 



cage of stainless steel, the alter- 
nate \vires being connected 
through high-tension porcelain, 
insulation to the terminals of a 
transfoimer embedded in com- 
pound in its metal container, 
which supplies enough voltage to 
electrocute the insects as well as 
to furnish sufficient current for 
the luminescent tube. This tube 
projects the colored rays. It is 
suspended in the center of the cage 
so the insects attracted by the 
light will come in contact with the 
wires as they fly toward the light. 
These tubes are designed to burn 
50,000 hours, or nightly for ap- 
proximately ten years. 

These electrocutors arc used ef- 
ficiently in the control of grape 
leaf hopper, artichoke 
plume moth^ pear and ap- 
ple tree codling moth, 
tomato insects, mushroom 
insects, dried-fruit insects 
and the lima-bean pod 
borer. 

While the trap using 
light rays and bait is de- 
signed primarily to de- 
stroy the codling moth 
, which causes thousands 
df dollars damage to pears 
and apples annually, it 
works as efficiently on 
many other insects which 
are attracted by light. 
Such insects attack wal- 
nuts, peaches^ raisins, 
dried fruit, corn and to- 
matoes. Among them are 
the peach wig borer, hop- 
pers, gnats, leaf-eating 
beetles, com moth, and 
other destructive insect 
pests. 

The trap consists of a 
large square pan filled 
with crankcase oil. Above 
the pan on a swivel, and in the center, is 
an electric-light globe. Mounted on two 
sides of the pan are mirrors specially de- 
signed for the trap. These are focused on 
the globes to throw a beam of light be- 
tween row^ of trees or any other direction 



desired. The oil also acts as a reflector and 
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throws a beam of light 
upward* 

"‘Mounted on the oil pan 
is a basin of liquid bait, 
which is an important 
part of the trap/’ Green 
explains. ^'Perfume from 
the bait circulates through 
the orchard on the air 
currents* This bait draws 
the insects toward the 
traps where the odor is 
stronger. 

“When the lights are 
turned on at night they 
reflect into the two mir- 
rors and oil, throwing a 
beam from each surface 
which becomes at least 
ten feet wide* depending 
on the distance it goes be- 
fore hitting an obstruc- 
tion. Each light works ef- 
ficiently as far as SOO feet.” 

Insects fly with such 
speed toward the traps 
drawn both by the bait 
and the light, that they do 
not pause to fly around 
the light but hit the oil 
with a plop. As more in- 
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Abow^f hlftt typ^ fUctric- 
ray kilitt being used to 

rid th^ des af Htas* The tftys ' 
do nflf /Varm the animal* The 



device it Catttd Letay 



sects are trapped their 
weight takes them to the 
bottom of the pan. 

A pale-blue light is 
used to attract the grap 
leaf hoppers. Population ^ 
counts have shown only 
scvcnty^eight hoppers 
per vine in a light-trap 
protected vineyard wit 
1,2S0 per vine in an un 
protected area. 

A typical six-acre vine 



yard produced sixty-*^^ 



Ctnttff cumbined tight and Buciion-^/an trap for 
gnatSt BattPnr, eolpred^iight ffvrCracutor 



three tons of which fifty 
eight tons were number 
one and sold at sixteen 
dollars a ton or four dollars a ton higher 
than that from neighboring vineyards 
which received usual insecticidal treat- 
ments. No other method of control was 
used* The annual opei^ating cost was fif- 
teen dollars* In previous years the cost of 
treating the vineyard with oil -py rethrum 
and cyanogas amounted to as much as $100* 
One pale-blue light to the acre is netting 
returns to the tomato grower foy destroy- 
ing insects, eliminating costs of insecti- 
cides and resulting in better tomatoes. 
“Because of the humid, even tempera- 
(Contlnued to USA) 
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> •* SPhilippine Volcano Showers Ashes 125 Miles 



Two days before its eruption re- 
ceiitly. only a tiny plume of smoke 
drifted up from the crest of the 
Mayon volcano in the Philippines* 
Then it burst into life^ belching 
tremendous clouds of smoke that 
obscured the mountain and send- 
ing up a shower of ashes that set- 
tled to earth 125 miles away. The 
Mayon volcano, overlooking the 
port town of Legaspi In the prov- 
% ince of Albay, is one of the world^s 
most perfect cones. At its foot 
still stand the ruins of a Spanish 
church in which hundreds of ref- 
ugees were buried Iw'o centuries 
by an eruption* 



Streamliner Wheels 
Are Made Safer 



Four stores of eruption vf Mayon t^offana in Phitippines 
s^oLUn aboVt^ fitv an stope in lower picture^ Sponisft 

church rn second view was buried by eruption 200 a^o 



High-speed railw^ay trains of the 
States have been made 
by l>emg rcshod with more 
durable wheels. Heat and alloy 
treatments have made the new 
wheels less likely to chip and 
crack \vhen the brakes are clamped 
at 100 miles per hour or more, 
the early days of the super- 
trains, one long round trip 
usually WJLS sufficient to call for 
replacement of the wheels with a 
new set. Today, a streamliner can 
cross the country thirty-eight 
on the same set of wheels* 
Much of the information which 
possible the new wheels 
from experiments in which 
a 12,000 ‘pound rotor, a huge roll- 
er of solid steel, was used. The 
rotor* with a car wheel clamped at 
one end. is turned by an engine 
speed is equivalent to that 
the super- speed train. Then the 
brakes are applied* Thermocou- 
ples and other instruments show 
what happens to the wheel. At 100 
per hour, part of the steel 
reaches a temperature of 2,100 
tummg a cherry red and 
vaporizing some of the cast-iron 
brake shoe* A white-hpi mist of 
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iron stroams out six feet 
behind the shoe. Under 
the heat and the strain, 
the car wheels change 
their shapes. Tratisvei'se 
trackst starting so fine 
that a microscope is need- 
ed to detect them, also 
appear and grow until 
one-third of the wheel 
may drop off like a chip. 



* 

lOO-Ton Locomotive Swung 
from Loading Dock to 



Cherry Crop Saved 
Friut Drier 



by 



By drying I he raindrops 
from cherries while they 
arc still on the tree^ one 
grower has been able to 
save a large portion of his 
crop which might have 
been lost through crack- 
ing of the fruit. This oc* 
curs during warm, sun- 
shiny days immediately 
following heavy rains. 



Drying off the fruit was 
accomplished by means 



of a 



oline L.. 



ers are 
truck is 



on which arc 
wo airplane 
by gas- 
The bIowf“ 
orated as the 
... back and 



Big {oconiot^e befng swun^ aboarJ sfiip^ 
Cpn Jtanifie 



forth betkveen rows of th( 



cherry 



Swinging a 300-ton locombfive aboard a ship is not too 
hig a job for the loading hoists and cranes of today. At 
Eddystone, Pa., recently, a locomotive of this size and weight 
was lifted easily aboard a vessel for shipment to the Chilean 
state raiKvays. It was one of seven of these big engines^ 
manufactured by the B^ddwin Locomotive Works on the 
same order. Work on the loco motives, all 
of the mountain 1> pc, was rushed to com- 
pletion in less thj^n twenty weeks. 
l! 



Bushel Basket on Roller Stand 
for Self-Service Stores 

Adaptable for 



Airptnne pn t^ar af trucb pro- 

vidt blnU fo dry q# f/ie fruit 



1 - 



self-semce shop- 
ping or for display 
of merchandise^ a 
f o u r-w heeled 
“buggy" carrying 
a bushel basket 
has been put on 
the market. By 
dj opping the han- 
dles it can be con- 
verted into a food 
display stand, 

Ay /# Y (j _ / / 
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Shaped Like Wing of an Airplane 



bfif»S towed out for a t«af run. Not^ resombtance lyf its shopo jfo ari airptanr utifig. it 
d^gned in dccordopicc ufit$tidea9 th* tate *^Lautrtn^t of Arobit^^ 

Shaped like an airplane wings a sp^fed- mere. The craft cost $40,000. On its desi] 

boat designed by an .^g^h engineer in Lawrence had based plans for shoals 

accordance with the ijdeas of the late T. E. power-^driven torpedo gnats which 

Lawrence (‘‘Lawrerybe of Arabia^') has claimed would be able to wipe out 

been undergoing testA on Lake , Winder- Qenemy fleet completely within a week. 



Crane Lifts Big Elephant Out m.53^wenty-Five FootiMc^ 

When a 3*000-pound 
MI £^n into 



a twenty-five foot ce- 
ment-lined moat at the Brooklyn 
zoo recently, an emergency crew 
vnth a big crane was called* A 
sling was improvised and placed 
about the elephant, which had 
been unable to stand. Then the 
crane hoisted the animal out of the 
moat and back into the yard, from 
which it had been pushed while 
p]^ 3 ^ingj. wj|h ^another elephant. 



S t reamline Rods for Rigging 
Help Win Sailboat Races 

Streamline rod rigging was tried 
out on several sailboats during the 
recent yachting season and racing 
skippers are convinced that they 
add speed by reducing wind re- 
sistance* Replacing the conven- 
tional steel cable^ these streamline 
rods resemble the struts used on 
airplanes^before internal bracing 



Big eitphant being hoisted out of tuienty^^Ve foot moat 
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Firecracker Guns Rid Farm ? 
of Bird and Animal Raiders 



became general. They add 
perhaps a tenth of a knot 
to the saiiboat^a speed* 
and this may gain a quar- 
ter to a half mile in a race 
lasting several hours. 
There is less stretching o£ 
the rigging than when ca- 
bles are used, and a single 
adjustment of the rod rig- 
ging may suffice for the 
entire sailing season. 
Drag of the streamline 
rod rigging ranges be- 
tween one-eighth and 
one -third that of cable. 



D ummy Lo como tive 
Fools Enemy 
Aviators 

Thousands of dollars 
have been wasted by Jap- 
anese pilots attempting to 
bomb Chinese locomo- 
tives and airplanes on the 
ground. Many of the 
bombs destroyed nothing 
more valuable than wood 
and reed decoys fashioned 
like railroad engines and 
planes. One dummy lo- 
comotive* which closely 
resembled a real engine, 
was found recently at 
Kiukiang* ready to fool 
th^enemy pilots. 



“mac\\iTi^ g'un^’ that ^xplodas Rracracktrs of regat^r int^irvuts t 
frighten hirtis. Center and rightf 4^arbtde lamp sets off btight 



Out where coyotes raid the sheep and where deer and 
other animals and birds make themselves nuisances in the 
fruit orchards, ranchers protect their crops with automatic 
flashers and firecracker guns. The old-fashioned scarecrow 
is of no use against animal pests. Something more frighte^T^ 
ing is needed. One invention, designed to chase coyotes 
away from the lambs* is a machine gun that explodes fire/ 
crackers at regular inten^als. Radiating from its central 
iron cylinder are baiTels housing firecrackers* each with st 
fuse extending into the cylinder. At the center is a “^filler” 
made like a slow- burn ing roman candle* which sets oH a 
firecracker eyery fifteen or twenty minutes as it burns ^ 

down, and itself fiashes a flarq' 
periodically. Another type, used 
often in orchards where deer nib/- 
ble at the bark and birds attack 
the fruit, consists of a tank 
bling water on carbide. This^n- 
erates acetylene keep a 

pilot light burning, and at the 
same time fills a combustion 
chamber with a mixture of air and 
acetylene gas which is periodical- 
ly exploded with a bright flash. 
The action is automatic and re- 
quires only a daily filling of car- 
hide and water. The apparatus ^ 
hung from a spring and jumps vio- 
lently after each explosion* adding 
to thttf right ening effect. 



From the air this dum 
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5,000 'Year “Time Capsule 

to Preserve Modern History 



the corrosion effect of 
seeping through the 



Tbb . «(+ h df 
for 



iVleti MtlEfB 
Archiifaloqtst't/ 
*i|l u« rc Dplth 



Obiter Bhetr af' 

cojiper 
□Ui»y tiardai- 



Pyj-Fji 



ObjietiH tg bd 
pre*irn»( d 



Le/tj diagrani af th« Cirptuft," Kigfitp the Captltte and 

hiatary-preseirtfing inner tube of gtass 



Constructed of a special material to preserve for 
5,000 years a tangible record of life of today, a “time 
capsule" has been deposited fifty feet in the earth 
beneath the Westinghouse exhibit building 
at the New Yorlf'W'orTd'sTalr ofl939. The 
metal envelope, weighing 800 pounds, con- 
tains the formula for Cupaloy, the copper 
alloy of which it is made, as well as items 
representing a cross-section of this age. 

These items were placed in a six-foot ih-» 
ner crypt of heat-resistant glass, the ait 
was evacuated and replaced by an inert 
gas to act a*s a preservative. After being 
sealed, the glass tube was wrapped with 
glass tape and embedded in a waterproof 
compound before being placed m metal 
capsule, which was also se^ed tightly. The 
alloy of which the envelope is made is the 
result of a five-year research by Westing- 
house scientists to make copper as hard as 
sleeL It is a heat -treatable material com- 
posed of copper, chromium and a small 
amount of silver. The investigators found 
that the silver added to copper and chro- 
mium helped to strengthen the basic metal. 

They believe that the completed capsule 



will resist 
sea water 
foundation soil of New York dur- 
ing the next 5,000 years* One 
'pointed out that copper is quite 
resistant to the attack of sea- 
water seepage because the prod- 
ucts of initial corrosion tend to 
accumulate and protect the un- 
derlying metal. Scientists think 
the presence of chromium in the 
alloy may increase the protective 

quality of this film. 
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Sea Scorpion Tests Vision 
with Colored Glasses 



Glasses for fish? The picture is 
evidence that ifs being done. 



However, it's not to help fish rec- 
ognize a baited hook, nor is it 
from any kindness-to-animals 
motive that the sea scorpion was 
fitted with glasses. German scien* 
tists arc studying t he TfsiorTof an- 
imals, their reaction to colors, 
their lack of perspective and abil- 
ity to see in darkness. Many fish 
react to the color of their environs 
by changing their own skin color* 
The sea scorpion was fitted with 
colored goggles to test the impres- 
sions m^de by various colors. 



for rtar picture is a ffarpioTi ui«drrjij 
ff^tuccs *i» reaction to 
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Fireproof Liner Embodies Latest Safety Aids 



■' 1 . 




Artist’s conception of the ‘*PanamaJ’ madern cargo and passenger Vessel which is the first of three ships 
being built fpr ufe of the gaVernment-^operated Panama reilrood* The “Panamo”^ has launched 



Equipped with the most modern safety nance and operation of the Panama Canal, 
appliances, a fireproof passenger and cargo A painting of the new ship, w'hlch will ear- ^ 
ship has been launched for use of the ry 20G first -class passengers and a crew' of 
Pana ma railro ad. The railroad is owned 130, shows how the craft will look on 
by the United-States government and is high seas- The ship is the first of three -- 
operated in c^n^ti^ mainte- being built for the Panama railroad. 

Midget Air-Pressure Engine Is Built by a Watchmaker 



Opera ting twd or thbe^ ptAiids of aiiv 

a midget tliree-cjdinder engine has been 
built by a watehhiaker. It is complete with 
counterbalanced crankshaft* two cam- 
shafts, pistons, connecting rods, valves. 





This photograph givos an idea of tkc dtrninirtri^ ji'se 
of the oij I'prvjroiii^ engine a utat^moktr bMt 



or me otM~pres^Sim engine a 

^.A (j3 



valve springs* timing gears and other es-, 
seniials of a four-cycle engine* The cylin- 
der bore is slightly less than five miHi- 
meters. Timing gears, made from watch 
parts, are held to the camshafts and crank-^^'^. 
shaft by watch screws* The cylinder head 
is removable, Bearing caps on both main-.^ 
and connecting rods are removable* but 
requires watchmaker's instruments* 
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Crab*’ Tricycle Gear on Plane ^ 
Helps Takeoff in Cross Wind 3 



Tomorrow-^s airport may have but one J 
long runway on which a “crab -geared’ 
airplane will roll for a takeoff* its wheels 
headed straight down the lane while its „ 
nose points into the cross ivind. An Eng- ^ 
lish designer is working on such a tricycle ^ 
landing ^ear* with wheels that can be 
turned at an angle to the plane itself so 
that the thrust of the propeller could com- 
pensate for side wii^s* ^ 
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rmy’s Firing Ri: 

Has Automatic Ejector 



look^A It would be mounted in the tail 9^ 
the ^anef protected by asbestos and othe^ i 
insulation against fire and shock- A signal 
light informs the pilot if the pendulum igj u 
tripped bu a- hard hut safe landing. 



Coiled Electric Appliance Cord 

Coiled wire for I a ^ 

electric appli- ^ 

ances, just being 

introduced, has a sF 

spring-like recoil 

that keeps it al- ; 

ways out of the ' 

way* The wire gfg 
stretches to con- 

siderable length , ^ . '^'r ' 

without tangling 

in the electric iron ^ ? 

or other annhance* ^wr ' 



Meter Shows If Wall Is Dry 
Before Paint Is Applied 

Painters may determine if a newly plas- 
tered wall is sufficiently dry io retain paint 
by using a battery^- operated meter now on 
the market. The device indicates surface 
and sub -surface moisture of the wall. It 
also may be used by paperhangers to find 
whether the wall will retain the paper* 



yVewf at my rifte holdx Cdrfrfrfff*** Sn* *X 

ptimian Auf eitnpty sheli 






Its automatic ejector makes the new' 
- U* S. army rifle fire five times as fast as 
the weapons now in use* The thirty-cali- 
ber gun holds eight cartridges* The hand^ 
>. operated bolt of the old type army rifle is 
^ eliminated. Instead, the rifle is fired mere- 
by pulling the trigger; gas from ths 
explosion immediately . ejects the empty 
cartridge and throws another in place. 



Radio Sends SOS Automatically 
, After Crash of Plane * 

Radio engineers have developed an au- . 
tomatlc transmitter that will broadcast 5 
^'SOS” continually for as long as three ^ 
days after an airplane crashes, solving the.^j^' 
problem of locating a fallen plane in a wil-^ 
demess region. The two-tube transmit (er 
is turned on by a pendulum whenever a 
jolt occurs strong enough to throw the 
pendulum forward into 



Tertinf fraMhiy ptaxterKd wall with batter y^aperatmd 
mhethrnr it ix thoTtmthiy dry 



a position where it 











A BOY bends over the skeleton of his 
newest airplane models fitting into 
place a slim, feather-light skewer of balsa 
wood. Light from the table lamp gleams 
on his curly hair; his eyes are intent and 
his lips pursed in concentration. 

He is completely absorlsed in his task— 
qxiite oblivious as his father, in the shad- 
ows of the basement workshop, focuses a 
miniature camera and clicks the shutter. 

This w'ill be a good picture ^ no matter 
who views it. The maker knows it will be 
good — although he may not know precise- 
ly why. The picture will have appeal be- 
cause it *'tells a story.” Not a complicated 
story, wdth an involved plot, but a simple 
one — ^really just the suggestion of a boy^s 
dreams, his pride in neat craftsmanshipj 
his hope of building a better and swifter 



Light f acti^iity nnd HgUT^a (n thmse story-telling pic- 
tures ^11 ore direettd at center of interest 
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POPULAR MECHANICS 




airplane than any of his friends tan buUd, 

Tomorrow^ this same camera may go 
outdoors in search of other stories. Guided 
by its owner, it may snap a snowball tight, 
a spill from a sled, or even the tracks of 
birds and rabbits in fresh snow* And* if 
each of these subjects is approached from 
a “story-telling” angle, all will yield good 
pictures. 

There is no mystery about getting good 
“story” pictures* It isn^t a matter of find- 
ing subjects— for almost any detaU of ev- 
eryday life is good subject matter. The 
secret is in choosing a simple picture idea 
or theme, then taking your picture in such 
fashion that the theme is presented clearly. 

The snapshot of the boy and his model 
airplane is a good example* It shows a sit- 
uation concretely and effectively, and 
leaves out details that might confuse or 
obscure the central idea* The test of such 
a picture is: can you give it an imagina- 
tive* general title? In this case* such a title 
might be “Dreamer" or “Wings*"^ — and if 
the title obviously fits* the story is well told. 

Telling stories in pictures is easy, and 
anyone can do it. Some picture- takers 
seem to know how instinctively, the first 
time they pick up a camera. Others need 
practice and experiment, but the more pic- 
tures they take, the more rapidly they 
learn. 

When you take a picture, there are sev- 
eral factors that determine the result. One 
is your distance from the subject- By 
varying this* you can include just the ma- 
terial that your picture-story requires, 
and exclude details that are not part of the 
story. Composition in enlargements can 



In fAi «c«ne a ttory it totd viithoui «vtn 
inctuding tht aefua^ per«D/i# rn pi'icfurc* 
At tht Irft it a good example of a short £8* 
qucn««, t/ic Christmas free providing a baefc- 
groond tA*m* ond holding ths grovip togsthtr 
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be improved by washing part of the 
negative. 

Another factor is your viewpoint — 
high or loWt to the left or right. By 
changing this, you can often bring out 
important details more clearly. Some 
stories can be told better with the cam^ 
era low and lilted up; somct with the 
camera high and lilted down; others 
with the camera level In the picture of 
the boy and his airplane model, the besL 
viewpoint would probabl^-^ be obtained 
with the camera a foot or two higher 
than the table level, so all the airplane 
skeleton shows clearly. 

A third important factor is the lights 
ing of the subject. As a rulOt significant 
details of the story should be brightl3^ 
illuminated, while unimportant details 
can be in shadow. This concenlrates 
the picture interest, and it applies espe- 
cially to indoor pictures, as remarkable 
effects can be obtained by changing the 
position and angle of photoflood lights. 

Perhaps the most important point of all 
in a "story” picture is choosing the right 
moment. Try to catch subjects when their 
facial expressions are best "in key” with 
the story idea. If there is action of any 
sortj shoot when it is clearly outlined — so 
that anybody who looks at your snapshots 



Sigfi on door, abov^f eompl^t^s a ialt thut Would hi 
itiSt a dTo*r anaiosftiot without it, tart irJmQJt 

tht Gittyshtirs yarn b*ing. told af Sfvnc &«- . * 

lour hints at hoys longing to be an enginser 

can tell at a glance just what is going on. 

In brief — keep the essential story simple, 
tell it clearly, and exclude everything that 
does not assist the effect you want. 

Most story pictures include people doing 
something. Such action — real or suggested 
— ^is essential in these pictures, and the 

(Continued tg 136 A) 
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pilot is led “blmd” down a glide path to 
the airport runway. The various readings 
appear in a standard pattern on the lumi- 
nous scr^n of a cathode- rav tube. 



^ Two- Wheel Cart for Hunters 
Hauls Game on Trail 

Toting a full-grown buck hoine over a 
‘bnoimtain trail is a backbreaking job for 
^ny hunter — but the backbreaking part 
can bo eliminated. An Oregon sportsman 
has invented a knock^thjwrrxart that re- 
sembles a wheel barrow\ Dismantled and 
packed, it is light and easy to carry. When 
' the hunt is over^ the game can be loaded 
between the wheels and pushed over 
, rough trails, for the wheels are independ- 
ent of each other and the raising or lower- 
ing of either handle compensates for un- 
even surface. . 



@ RKO-H-fikdlD Fletuiei 

Balsa W0<ni Contain**^, thaptd lih* foatbaltr it shamh 
ta camera f 



Wonder what the stadium looks like tg,- 
the football sailing through the air? You'Hi 
soon know. For a novel sequence in a 
football picture fUmed in the Rose Bowl 
RKO-Radio Pictures^ a sijcteen- millimeter 
movie camera was fitted inside a football 
made of balsa wood. The lens looked out 
from a window in the end of the imitation 
balk As the player forward -passed the ' 
football, a release spring started the cam- ' 
era grinding, and a panoramic view of the/ 
field and the players w'as recorded untiK 
the ball came to rest in, the recaiver^s arms. 



Four^n-OneTl^ht Instrm^nt 

Aiming at simplification of the pr^lems 
of flying and landing by instrument, the 
Sperry Gyi^oscopc com pany is developing 
an-afTplane~dial that combines in one the 
artificial hoHzon, directional gyro, turn 
indicator and altimeter. On this single dial 
the pilot can rea d all the information nee- 



Smaltt Ughtwcight cart ritminataa nacaaaiiy of 
hftntar paefrinf game tang dimtancam 



Camera Inside a Football 
Films View from Air 



essary for route fiying or landing. It will 
be adapted to use in connection with any 
of the ground beam systems by which the 








1* O [’ I L A 1{ .M K ( ' n A I r S ■ 855 

‘‘Go-Back’* Dummy Trains Football Tacklers 



Righif trarrtt ufhich tu>o ^{ass pintr/i 

containlag iriwsrted tjaichiy 



Ct^{€^ if 



Football players are 
trained to tackle properly 
vtith the aid of a “go- 
back” dummy mounted 
on wheels. The device 
provides resistance to the 
tackle, but is not fixed 
rigidly to the ground^ as- 
suring the coach that 
none of his men will be 
injured while it is in use. 
The dummy figure is sup- 
ported by a padded arm 
extending vertically and 
then horizontally* 



Right f piaymr tachiing iha dum- 
my. Nate tifheels on which tha 
apparatve 14 mdiTnt«d 
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ing ‘flatiron” Wins Title of Speedboat Champion 
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Hen is the /Itttiron- shaped speedhoat shirnming fflong the in 

rtef^d-hreph^ing tjwM Cu|» racc.f teecntty 
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Snap Frame for j^cnectini; Miniature 

Projection of rninMim^ 
screen is simplified by the use 
made frame that holds the negative be- 
tween glass* A spring arrangement holds 
the glass tights and in less than a second 
the picture can be snapped into the frame 
ready to project. Binding tape is climinEil- 
ed, The film can be left in the frame per- 
manently or quickly removed to make way 
for another. Once snapped into the frame, 
the film cannot slip or twist. 



Resembling an animat- ^ 
ed flatiron as it skimmed 
over the Detroit river, " 
the Italian hydroplane . y 
“Alagi” roared to a triple . 
triumph in the Gold Cup 
race of 1938 and estab- ^ 
lished itself as champion^ v 
speedboat of North 
America* Piloted, by^ 
Count Theo Rossi of 
Turin, the little red-affd- 
black speedster won all 
three of the thirty-mile 
heats at better than a 
mile -a -minute clip. 
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570'Foot Memorial Shaft 
Marks Freeing of Texas 



Washington monument, the shaft is forty- 
seven feet square at the basct tapering to 
thirty feet at the top* Its total weight is 
70, 300, 000 pounds* Eight hundred and fifty 
steps lead from the base of the shaft to the 
observation tower at the top. 



Take Advice from Indian Guide 
* If You Fall through Ice 

Two deer hunters were resting on the 
shore of a snow -covered lake in northern 
Wisconsin one November day* It had been 
a hard, gameless tramp over frozen 
swamps and around lakes* Homeward 
around this lake would mean another 
three and one "half mile trek, A short cut 
across the ice would save lime and effort. 
They w^ere hungry* The ice looked solid. 
They started across the clean expanse. A 
quarter mile from the home shore came an 
ominous crack, a sudden cry and the leader 
plunged into the icy water. His w^aming 
was too late, and his companion broke 
through the same soft ice. Searchers fol- 
lowed their trail the next day and read the 
story of the tragedy in the ice. One man, 
laden with heavy clothing and gun, ap- 
parently had died of shock and gone down 
instantly, for the ice indicated there was 
no struggle to get out. The other was froz- 
en solid into the surface ice, after making 
futile attempts to break off the thin iee 
with his hunting knife and reach a strong - 
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Lofty memorial shaft on hitiirf-ie 

220-ton star at tho ap*X 

Commembrating th^ successful struggle 
of General Sam Houston and his 800 men 
to free Texas from Mexico, a 570 -foot shaft 
rises from the old battlefield o|_San Jacinto* 
The memorial is reinforced concrete faced 
with variegated golden buff Texas lime- 
stone. Polished limestone is used for the 
interior, rough sawn rock for the exterior* 
A huge star at the shaft’s apex is thirty- 
five feet high, thirty -five feet across and 
weighs 220 tons. Statues of the stated's he- 
roic men and u?Dmen, historical relics and 
art will be housed in the base building of 
the memorial. Fifteen feet loftier than the 
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Fflwr femt riso under iee shelf nnrf frflp yair i7 you 
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Welder's Non-Fog Eyeshield 
Gives Wide Vision 



er surface. An Indlaii guide in the search 
party, in his comment on the unnecessary 
tragedy, gave a terse lesson to others who 
may plunge through treacherous ice in 
winter sports: “White man don’t know 

how to get out of ice. Indian, he know how. 
White man grab ice with fingers. Feet go 
up under ice. It break off. Pretty soon be 
drown. Indian, he swim on back. His feet 
go up. He get head on ice. Then get shoul- 
ders on ice, If it breaks, Indian do it again 
and crawl up on back slow like snake. 
Pi’Otty soon he get on big ice. Run, get 
warm, make fire. All hunky-dbry.” Re- 
member that when you face the emer- 
gency. If you grasp a pier, the gunwale of 
a boat or an edge of ice while you face it, 
your feet tend to rise under the object. 
With your feet under the ice, you break off 
more and more, but remain trapped. In- 
stead, swim to the ice edge backstroke, 
floating on the back, hunch head and 
shoulders over the edge until the support- 
ing ice is strong enough* Then drag your- 
self up and get warm* as quickly as possi- 
ble, with blankets* rubbing, warm drinks 
^^and dry q-lothing^ f 



Ey^thi^t^ /or th€ welder is designed pretfent fag- 
ging, HsT* it it in Toited position 



Tractor in Guise of Locomotive 
Hauls Train of Trailers 

Decked out with cowcatcher, “funnel” 
stack and cab to disguise it as an old -time 
railway locomotive, a hauls 

passengers on a “scenic ride” through an 
Ohio summer resort park. The open pas- 
senger cars are built on standard tourist- 
^trailer chassis. The small tractor can pull 
the two loj^led,cars at ^teen miles an hour. 



Well ventilated to prevent fogging, a new 
wide vision, close-fitting eyoshield is 
available for blowtorch work, gas cutting, 
welding, overhead operations and general 
maintenance. A light, opaque, noninflam- 
mable Bakelite frame carries regulation 
welding lens of any shade and ventilated 
cover lens* It fits the face snugly. Fiber 
side shields provide further protection. 



Pilot Warned if Wheels 
Are Not Set to Land 

Designed to prevent a pilot from 
landing when the w'heels of his ^ 
plane are not in position, a nev^ 
signal automatically thumps the 
pilot to give warning. It consists 
of an auxiliary tread attached to 
the loidder and brake pedals. 
If the pilot tries to land with the ' 
wheels retracted, in flying posi- 
tion, an electrical circuit is closed, 
setting into operation a small so- 
lenoid motor that literally raps 
the so^s of his ^9^/} -j 



Farm drtsaed vp lihe an dd^time iron hortt aitracts 

passengers ti ride im ^p*n trailer^ thravgh tMmmer resart park 
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Photos eouTt^ny tJ- Bureau 
of Biolofftcal Survey 

Fed^rot dtpaty fam* tcardens 
banding duck removed from 
tmp in Chasapeahc Bay, 

4ilesat ftiRS aeiied by wardtnf 



moon iA?as partly hidden and the big 
■*“ sedan slinking along the countVy^road 
without lights, stayed in the shadow of a 
row of trees. It coasted to a stop beside a 
thicket;^ a passenger with a big bjundle 
jumped outj snd the car was on its way 
again. Fifteen. minutes later there was an- 

asa * ' ' > . ‘ - r . 



othbf slop and a second 
passenger left the car. 

By now the first pas- 
senger in his thicket had 
finished his preparations. 
The big bundle unrolled 
into a sleeping bag on 
which he half reclined. A 
box at his right leaked 
dim rays of light as he 
occasionally snapped a 
switch. The hour hand on 
his watch crept romid 
the dial and the night grew colder. * 
Then, so close at hand that thtf re^rt 
startled him, a heavy gun boomed^ jpl- 
low'ed half a minute later by a long fusil- 
lade as other guns joined in. The siledl 
watcher turned to his box and picked up 
a mouthpiece. , 
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Biological Survey car. This is 
Conners. A duck drag is just starting, a 
quarter of a mile south of me. I’ll walk 
in toward them and you can pick me up 
as you come along. 

Turning off his short-wave transmitter, 
the federal game agent jumped up, un- 
snapping the holster of his I'evolver as 
he strode down the road. On this partic- 
ular raid five duck bootleggers Vi^^ere cap- 
tured. The blast of shotgun fire that had 
aroused the game agent had killed nearly 
500 ducks which the bootleggers v-'ere 
gathering up just as the agents descend- 
ed. Ten minutes after the firing the 
poachers would have been on their way 
and quickt silent action must be used to 
catch them. Sometimes pitched battles 
occur and officers have been killed or 
wounded in protecting wild game. 



Mallards, pintails, widg- 
eon and other ducks bring^^ - 
one dollar or more per ^ 
bird in large cities and.,,, 
they are wholesaled un- 
der cover by rings that 
opei'ate like bootleg liq^ 
uor rings* Huge swivel • 
guns and tremendous sta- ^ 
tionary shotguns mount- 
ed on rowboats, that kill 
from 150 to 500 birds per 
shot, “were once the fa- 

- t 

vorite weapons of the' > 
poachers but now auto- ^ 
miitic shotguns with exV^ 
tended magazines holding 
from eleven to twenty 
shells are \;sed because 



they are easier to hide. 
Game agents may hold 



FInt lintn bird net reixeil an its ufoy from Europe to Ameriea. Top^ fame 
ufetit studying suspected poocfiers at Jang range 
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way'of discouraging the poachers. 

For a time duck poaching 
seemed on its way to becoming a 
big business* Now the activity has 
been stamped nearly out on the 
west coast and in the middle west 
and the federal agents are con- 
centrating on the marshes of the 
eastern fly way where baited traps 
made of chicken wire capture 
forty or fifty birds each per night. 
Five hundred such traps were 
confiscated in a three -month pe- 
riod* On one week-end alone 
more than forty market hunters in 
Arkansas^ Mississippi and Tennes- 
see were rounded up, many being 
old offenders who sold direct to 
hotels and restaurants which 

(Coptinaad to t43At> 



' night-long vigils for weeks without hearing a 
^ ^ shot but ultimately they catch the poachers 
^ that are destroying the game, 

^ Wild game of every kind, from mocking 
5 birds to mountain sheep, is the prey of the 
poachers. Unchecked, they could easily de- 
^"ptroy all the wild life in the country. Moose ^ 
have been killed illegally in Alaska merely ^ 
for dog food. Elk have been destroyed in ^ ^ 

^ Washington simply for the two teeth per head ^ \ 

that are prized as emblems* Game agents of j 
^ «the Biological Survey and the deputies of the ^ 1 

^ fish and game commissions of the different ^ 
states work hand in band against the poach- \ C ' 
Skins have been shipped as far ^ 



mg Tings, 

f away as China in efforts to dodge the law and 
f agents have trailed their men clear acroK 
^ the United States in making captures* Stmj 









Liawer photos courtesy tJ, S. Bureau of BloJog-tcal Survey 

gome deputy htavy wirm nomre which hod bt*n ptacod in deer runway^ Bottom, dvck foti/ld 

by game tvdrifenc fn trop. Rights rtimasing dach which had boon trapped 
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Old Tires SweepUp Stalks iti Sugar-Cane Field , 

In the sugar-cane fields 
of Hawaii a new use has 
beefir found for old auto- 
mobile tires. Split in half 
and given ^ ‘teeth” by deep 
notcheSj the tires are 
mounted behind a farm 
tractor in such a way that 
they are self-rotating 
when dragged across the 
field. Thus each pair of 
tires, driven over the dead 
leaves and stalks of cane, 
sweeps this refuse into 
windrows where it Ls eas- 
ily collected for final dis- 
position. One man, op- 
erating the two-row 
* ‘sweeper,” can clean up 
ten acres in a day. 



Right, sweeping sugar- 
cane refuse lAta 
rouls with the aid of 
<ftd tires. This sweep- 
er handles ten acres 
per day 
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Fish ^‘Planted'’ by Parachute Cans Dropped from Plane 



ZrOuxr Uft, pardcAut# d/itf can of fish being tossed 
from pfdiK tahe planting test ^ ' 



Thousands of young fish *are^ h^itig,’ 
“planted” by airplane in experiments to 
determine whether this method may be 
used to stock isolated mountain lakes. The 
fish are placed in tin cans to which para- . 
chutes are attached. As the plane speeds 
over the lake or other body of water at 
about 1,000 feet, the cans are pushed over-, 
board. The parachute gently lowers the 
cans to the water. Fish planted in this 
manner have not been noticeably affected 
by tl^e plane and parachute ride, 

/6 V ^ 



Truss Expands Auto Piston 
to Stop Oil Pumping 



Designed to reduce piston slap and oil 
pumping, a new piston truss pushes against 
the side of the piston, causing it to expand 
against the cylinder wall. It is possible to 
expand the piston as much as .04 inch 
wdtliout breaking it. 

li' — r m ! 










o.t 0 ■ 

Roll-Up Door of Tool Chest 
Is Out of Way When Open 



the rnetal, it causes both core and rublSSr, 
to expand,, the rubber filling ail the space 
in the hole and gripping the sides firmljJ 
Tt acts, too, as a seal against gases, wate^ 
and other liquids. ^ 

3 



Bombarding Foe with Notse^^ 
Latest War Weapon \ 

War may become a battle of sounds, as% 
as of bullets and bombs. A system for^ 
bombarding the ears of the enemy with all^ 
? , the horrible noises of the battlefield 

been patented by a^Freack citizen. It con-vj* 
N sists of playing^ phonograph recor^g__ 
, through a loudspeaker network to create ar* 

e'f5‘%To 

Welded Casing in Deep Oil Well 
Is Found Practical 



This tool cAesI' has no swinging doors to 

tho uforktablo. It is lifts a roU-top desk 



Built with a roll-up front that operates 
like a roll-top desk, a tool chest with thir- 
ty^three woodworking implements is on 
the market* There are no doors in the way 
of work when the chest is open„ the front 
sliding ^ily up and down, and locking. 
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Rubber^Tnbe Expansion Shield 
Anchors Bolt in Masonry 



* 1 . 

For anchoring bolts or screws firmly in 

metal or other construction ma- 
A^terials, a rubber expanjjion shield has been 
developed. It consists of a rubber tube 
containing an expanding metal core. As 
-Hhe bolt or screw cuts its ow'ii threads in 






Whrn sort 11/ if dtiotn in, rubber tirtia and in^f'aiE core 
expand and grip #ri/eo of hole 

'v i H X . 



Etsetrie ore ^^IdsrS at ur«rr4t on Casing OS it 
is Sank in dstp oil uvU 



Once considered impractical for deep oil 
wells, an electric arc -welded casing was 
used recently in place of threaded eou- 
plmgs, at a considerable saving in Labor 
and first cost of material, The casing, the 
w'^elds on w'hich were made on the derrick 
floor as the steel pipe was sunk, was put 
into a S,10O-foot well in Oklahoma. The 
finished welda.providg4 joints of ex^i 
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Keyhole Door at Playground 
Keeps Out, Larger Children 



ly high strength, a fact demon- 
strated by building up pump pres- 
sure to lj200 pounds and allowing 
it to stand for forty- five minutes* 
At the close of the period^ the 
pressure had not diminished, in- 
dicating the work was a success. 



Torch Removes the Paint 
from Wood or Canvas 

Removal of paint from wood, 
metal or canvas without burning 
is claimed for a new air-acetylene 
torch. The burner works on reeds, 
fluted columns and flat surfaces. 
By changing the direction in 
which the torch is held, the width 
of the flame may be varied from 
one-half inch to three inches, so 
that paint is easily removed from 
grooves without scorching or in- 
juring adjacent surfaces. The 
flame is of even, high temperatui'e 
throughout. Holding the burner 
at the proper distance from the 
surface heats the paint evenly to 
the correct*! ^m per a ture> Boat 
ownei's*.flnd the / handy 1^ 
removing- paint, from wooden or 
met4h-hullSf ean^fas or wooden 
decksj cabin roofs or carifipies: 
Paint can be taken off canva^ 
without removing the prime coai^ 
or Ailing, and without melting or 
loosening the marine glue with 
which the canvas is fastened to ^ 
wooden surface, - v 



Older and larger children are kept out of a Bos- V 
ton. Mass., playground by keyhole door whicl^^ ^ 
admits brily those youngsters small enough to pass ^ ^ 

through, the opening in it. The door thus restrict si " 
use of the playground to small children,'^ 
for wliom A was planned. 



Adhesive Tape of Elastic Cloth 
Lets Taped Fijager Re^d 

To permit the [j ^ ^ 

. taped finger or . 

^ other injured joint ^ 

f to hend naturally 
C w it ho ut stiffness, ^ 
an elastic adhesive 
\ tape has just been 
developed* It is 
< made of loosely 

j woven cloth of a color to render it incon 
b spicuous, and is sold in a neat plastic con 
^ lainer which iCould be carried ki a pur^^ 



UsTng oceiylene piiifit Oiff Iriiitt- 

/I u)arJtrrt^ art turfed surf act 
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ose Glasses on Chickens 
uce Fighting 



stretched^ th^ new fiber is expected to find 
use in stockings,, gloves, sweaters and un- 
derwear. Larger filaments can be made 
into tough bristles, strings for musical in- 
struments, fiishline leaders, mohair and 
horsehair substitutes. 



h Rubber Guard on Trolley Wire 
L Makes Mining Safer 

p Developed especially to protect the min- 
f er» a rubber guard for trolley wire has 
r- been introduced* It is made of cloth in- 
I sorted sheet rubber which is cured in a 
r permanent “U** shape* Placed on the trol- 
I ley wire^ it provides complete protection 
X because the material flexes or bends in 
^ either direction. The feeder pole of mine 
vehicles slips through the guard easily, 
\ The exposed trolley wire has long been a 
danger to workmen. Even when the great- 
ly est care is taken tq prevent body contact 
I with the wirOj there is. always the possi- 
I. bility of serious injury or death occurring 



is a chi^hfn fitted vfith rase-ct^lored pastes 
Q ^^hieh r^uce fighting in 9^^ f 






There was murdeo' going on i n a Ne w 
■Jersey penLttntiary yar4- The prison 
cTiickens were killing each other* One aft^ 
another, the young White Leghorns 
would fight among themselves to the death. 
^Nothing was effective in preventing the^ 
‘quarrels until the warden tried putting 
•rose-colored glasses on the birds. That 
i^stopped the fighting instantly. The Leg- 
- horns, the only fighters in the poultry lot, 
^jjjow are all equipped with aluminum- 
framed "spectacles,.\^^'ith center pieces ex^ 
k-feitamg In'fTOitt of the bill. 



Synthetic Fiber Better Than Silk ^ 
in Strength and Elasticity S 

Finer, stronger and more clastic than 3 
natural silk or rayon, a new synthetic fiber j 
has been developed by du Pont chemists. . j 
It is lustrous in appearance and can be"^ 
drawn out to one-seventh the diameter of J 
a real silk fiber. Because of its remark- X 
able elasticity and recovery after belng;^ 



T ftpf rubber gtiarJ prefects mrnci-*^ ScdJ* BelitWf 
ir&ttvy panes through guard masiiy- 
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Reclaiming Ghost Gold Mines Is Profitable 




Ltn, h flt'jJigr the mine. Ri$htf worker protcCf^J 
by dvst irras^, Biitiomr at ulorh in ttii/i^ 



Large qiianlities cf gold have been 
taken recently from “ghost” mines re- 
da Lmed in the western ptirt of the Unit- 
ed States. At first reopened to provide a 
meager living for the workerst the once 
deserted mines have been fovtnd highly 
productivOT yielding a nice profit. One 
of these mines is the fame as old Tom 
Reed mine at Oatman, Ariz.. where fi 
noAvly discovered \ eTn oF gold is being 
w^orkedi Latest ntethods of mining are 
being employed to speed up production 
and to safegviard the Jives of the miners. 



Electric Cbin Sorter Tests and Rejects Spurious Money 

In a bank at^ydne y, Australia, i s a coin their denomination^ and each is tested for 
machine that^'’^oeJ'^vrrtually everything its worth as it passes to the bag. Registers 
except spend the money. Electrically driv- show the total in each bag as it is filled. It 
en, it sorts and counts, tests and bags the takes one-fifteenth of a second to test and 
coins at the rate of $5,000 worth an hour. sort each coin. The bank has another coin 
Coins dumped into a tray are brushed into machine which counts and wraps $3,500 
a hopper from which they are rapidly sort- \vorth of pennies a day, a task that former- 
ed into several receptacles, aedardOig to ly^equhad/ffiva men. f\ 




DOING 

SOMETHING 



Ptittins symbalti denoting tiartoutt eirmatic con- 
ditiitnw Ynto on furp {aeo- 

motives, one mquippfd with ploui, snaWed in 



A/t ARK TWAIN said that everybody ^ forecasts in terms of their o\kti individual 
talks about the weather but nobody- " needs. But since wartime, e?£perts at the 
does anything about it. But back in 1931^ Geophysical Institute at Bergen^ Nomay^ 
a young meteorologist named Irving Krick ^"had been working on an '^‘air-mass analy- 
decided he could do sometThing about it ^ sis” system^ and here Krick went to learn 
Backed by a research grant from the details of the scheme. Then he traveled 
Rockefeller Foundation, he set out to Im-*y around the world visiting foreign w-eathcr 
prove methods of weather forecasting so observatories and gathering the best Euro- 
they could be used commercially, ''^pean ideas. In his laboratory at California 

Despite the nation-wide service of the iilnstiUjte_pf Technology, he assembled his 
U, S, Weather Bureau, businessmen were ^ .information aitd: evolved a weather-fore- 
not taking full advantage of it, largely be- casting system that was adopted by every 
cause they didn't know bow apply the major air line m the United ^t^es* 
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WEATHER 



boon other companjes were 
wanting to know if Krick could 
tell thorn what the weather was 
going to be next w^eek* Among 
them w*ere the large movie 
studios. When it costs $50,000 a 
day Ui set up for shooting, a run 
of bad weather that keeps high- 
salaried actors and crews idle 
can quickly run a picture into 
the red. So Krick began to is- 
sue special forecasts covering 
two or three days ahead. At 



Tapt ships blown Oground by hurricane. Rights ballean and automatic radio traptmittor. Ltfti ctoSOup 
of the transmittor tuhich ff ashes reports on ureather condHions atoft 
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they wanted the same 
service. Ordinary 
forecasts didnH tell 
them what they need- 
ed most to know: spe- 
cific infoiTnation as to 
exactly when the fog 
would lift at Point 
Loma, or how long 
the thermometer was 
going to stay above 
ninety degrees. Krick 
saw at once that he 
would have to learn 
each client’s particu- 
lar needs and fit the 
service to them. 

A big soft-drink 
manufacturer asked 
how the service could 
help him, so Krick 
and his assistants 
carefully studied the 
effects of weather on 




first* some conservative movie executives 
were skeptical, but after they had ignored 
warnings a few times they realit:Gd that the 
predictions were running up a much high- 
er batting average than their own guesses. 

For the picture, ^^Captains Courageous," 
Metro-Goldwyn-Mayer needed storm 
shots. A studio ship set sad wdth camera- 
men aboard, and Krick began to watch the 
maps for dirty weather. His radioed direc- 
tions kept the skipper zigzagging from the 
Mexican coast to the Gulf of Alaska, chas- 
ing storms* but they led to plenty of action 
and saved months of aimless cruising. 

By this time* dozens of commercial firms 
had heal'd about what Krick was doing and 



the cash register. Correlating soft -dr ink 
sales with temperature changes* they de- 
termined exactly how much a given jump 
in the mercury would mean in thousands 
of bottles sold. Now the manufacturer 
knows in advance how many cases to ship 
to each territory when a hot spell is due. 

Selling radiator anti- freeze compound is 



Top, making u*tathrr map at (/. S-, Wtathar Buraaa. f whie.f\ 

cuffed aut fn tnidiummer fo C9p^ wi-th at Hail iha£ tlaltad traffic ^ 
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experts kept advising people to buy wheat 
with the idea that it was going still higher. 
Unlike Krick, they didn't realize that long- 
run weather conditions were more favor- 
able to a big crop* and that the rust scare 
was just a flurry* When wheat subsO“ 
quently dropped fifteen cents a bushel, 
many speculators were wiped out — but 
those who had acted on Krick^s warning 
saved their money. 

In some industries, weather factors vary 
so that different sei'vice is needed from 



another temperature 
problem, A large chem- 
ical company gets warn- 
ing of an impending cold 
snap far enough ahead to 
stall shipments moving in 
that direction* so dealers 
will be well supplied 
when the freeze comes* 
Dui ing the season w'hen 
wheat from Texas to Min- 
nesota begins to ripen and 
move to market, the grain 
market is a neiwous* skit- 
tish affair* sensitive to 
every minor weather 
fluctuation. One big firm 
of speculators asked for 
regular warnings of hot 
spells five to seven days 
ahead, so as to anticipate 
market moves. Last sum- 
mer* a rust scare boomed 
the grain market, M^^y 



month to month* In winter, orange grow- 
ers need to know about minimum temper- 
ature so they can be ready to light their 
smudge pots when the thermometer drops 
to the danger level* In summer, maximum 
temperature and humidity are most im- 
portant in governing the ripening of fruits* 
spraying and pest control. 

Department stores find weather impor- 
tant in their operations* They consult the 
forecasts before scheduling a big salo and 
hiring additional help, 

It^s pretty hard to say exactly how much 
rain will fall at any given time, but air- 
masSS analysis makes possible a close esti- 
mate of the probabilities. Recently a coun- 
ty fair asked for a special report advising 
how much rain insurance to carry* Krick 's 
report not only foretold a favorable sea- 
son* but also gave valuable clues as to how 
much popcorn* hot dogs* and pink lemon-* 
ade would be wanted* 



(Continued to page 120A) 



At>ovt, spo^^l mhich controls berdFoOn 

(ranf Lrftt wmatfttr- o^ciot holding mtttoro^ 
graph smnt high in air to record data on violent 
tropical storms 
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Mauretania 




Britain’s New Ocean Queen 




Designed to have more deck and cargo 
space than the old ship whose name she 
bears, the new “Mauretania’' has been 
launched, the latest addition to Ekigland's 
fleet of ocean liners. Owing to efficiency of 
super-heated steam and modern boilers, 
which take up less than half the space that 



would have been occupied by boilers had 
she been built in the days of the old 
“Mauretania," the new liner has but six 
boilers with super-heaters, in two sloke- 
holds^ to give her a speed of about twenty- 
two knots. Another feature is the provi- 
sion of fans to supply air to the boiler and 
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Ventilators Removed to Give More Deck Space 




sketch ahufwiifg ifross^amctional itieitl of Britarn^s iatest aca <fu«cn, the Aitr€t6niiltJ* 

Note iff VentilatorSf giving fiastengeta a Vast •area {tf dech space 



engine rooms and to ventilate the ship^ 
thus dispensing with the great array of 
huge ventilators which obstructed the deck 
space in the old “Mauretania." The new 
ship is remarkable for her amount of open 
deck. Because of the reduction in space 



taken by the boilers and the fact that oil, 
.which is stored in the sides and bottom, is . 
used for fuel, the liner has an increased 
^capacity for cargo. The old ship had four 
^funnels, the new^ only two. In size, the"® 
two ships are approximately the same,' 
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^klillion-Dollar ‘Flying ArsenaP Joins the Navy 



Topt tb* cETif^nar* an fesf ftight j fln* c/ ifi* 2,000- 

pot*nd torptda^i in l'^s sling ufi^«r a at&rboafd tngint 
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Under the giant wings and in 
the broad belly of the navy’^s 
nevv'est air dreadnatight rides a 
tremendous cargo of bombs and 
torpedoes. In its test flights the 
milUon- dollar ship, w'hich has 
been dubbed the ‘‘flying arsenal,” 
lifted 49,000 pounds of explo- 
sives; under each wmg was slung 
a 2,000-pound torpedo, the pair 
to be released simultaneously 
while swooping dowm at low al- 
titude, Its speed unoffjdally rat- 
ed at four miles a minute, the 
flying boat is powered by four 
1,050-horsepower engines and 
has a range of about 4,000 miles. 



Diesel Boat Sucks Up Oysters Like a Vacuum Gleaner 

~ Resenfebhg the vacuunf^c&ine^in oper- 



ation, afTHeeel -powered dredge sucks up 
oysters By^T^tented process that speeds 
up harvesting, " The boat is equipped with 
suction heads to 'which is attached eight - 
inch flexible pipe composed o£ alternate 
sections of steel and rubber. A centrifugal 
dredging pump, driven by auxiliary Diesel 
engines, provides the suction* It is the 
work of but a few ncimtites, by manipula- 
tion of controls in the pilot house, to hoist 
one of the suction units, which are fitted 
whth two airplane wheels, over the side, 
connect it to the suction pump and lower 
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the suction head to the 
oyster bed. Then, while 
the boat cruises at three 
knots, the suction heads 
pick up enough oysters to 
expel a steady stream of 
them onto a movirig steel 
scree ii. Here wat er 
washes all mud and small 
refuse to the deck below, 
while the oysteis travel 
with the screen and arc 
discharged into large bins. 
Ordinarily oy^e\j's are 
harvested by means of 
power boats which drag 
chain mesh bags over the 
beds, each bag having a 
mouth formed by steel 
rake jaws which break 
the oysters loose from the 
bottom. The bag is hoist- 
ed aboard and emptied 
into bins when full. An 
additional duty of the 
boats is to drag w'hat 
looks like an overgrown 
floor mop over the beds 
to pick up starfish and 
drills, the oy sterns worst 
natural enemies, 

'^6 



“ Big Ears ” Listen for Airplanes 

in Mimic War Raid over Britain 



Tfitsc ure sentinets who u)i!I spri^ati alarm if Warplanes approach En^ilantlt 
Stfltitive ampiify sound, af mat0r.|: andf telljjath at approach 

Soldiers with big ears stood guard over the BrltLsh Isles 
during recent air maneuvers which were featured by a 
mock invasion by enemy planes. The “ears” were highly 
sensitive listening devices which the Royal Engineers point- 
ed into the air, picking up the hum of approaching aircraft 
and relaying the informatiou; to the defending air fofee. 



Changing Engines of Plane Takes Just Twenty Minutes 
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In about the time it 
takes to change tires on 
your automobile, me^ 
chanics at the Berlin air- 
port can remove an en- 
gine from one of the giant 
Lufthansa transport 
planes and install a new 
one. The aii'port crews 
have developed a fast 
routine, making the 
change of motors in just 
tw'enty minutes* 



Wh*ri a Lutihartsa air 
irantport ntads d 
dngfnp, 

taheei up portable tad- 
dartf t roctar s iPitb 
iathJa tawtr thf aid 
engine and hoist tht 
new one into place id 
twenty minutes 
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400 'M.ile-an-Hoiir Hurricane 
Stirred Up by Ten-Ton Motor 



air pressure, the water 
reducing the punching 
power of the man-made 
tornado* The motor 
w'cighs ten ions and be- 
cause temperatures up to 
200 degrees Fahrenheit 
will develop in the tunnel 
it must be air conditioned 
to seventy-five degrees. 
This will be done by a 
separate blo wer driven by 
a forty -horsepower mo tor. 
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Utility Vise Adapted 
to Precise 
DriUing 

Mounted on a swivel 
base which permits quick^ 
easy adjustments, a util- 
ity vise makes itself use- 
ful at the drill press^ 
shaper or small milling 
machine and as a welding 
jig. Tt is large enough to 
handle work up to four 
and three-quarters inches 
thick or as thin as tissue 
V paper* Adjustable to any 
|^angle^*it is handy for 
holding odd-shaped 
pieces which require pre- 
cision drilling. Made of 
steel and cast Iron, the 
vise has a two-piece face; 

When this ttn-fon* 2 , 0 c? 0 -fiorrepou>rr Ftiofor IS tD ^the bottom is machined 

pr^tf*iltfr it will fan wmda tbraugh a stevi tunntl ^ , 

to receive the upper part> 

Outdoing the violence of nature’s wildest typhoons, a ^the vise proper, and the 
2j 000 -horsepower motor will soon stir up 400-miie-an-hou^^oue-by-two inch flat steel 
winds in the experimental tunnel at Ma*ssachusetts Institute ^ jaws machined to fit 

of Technology* While its pi opeller thrusts air through the secondary base so that 

lube at twice the velocity of a West Indies hurricane, aero-* guide slides hold them 

nautical engineers can study performance of model aircraft, 

skin friction, turbulence and flow separation, factors im- __ 

portant in designing fans, windmills* turbines, pumps and; 3 I ‘ j 
airships. The W^estinghou^e motor can run at lour speeds, 2 | \ 

from 443 to 1,1SB revolutions per minute* The test tunnel, W 1 
six by ten feet in cross-section, will be equipped to repn7^» ^ 1 
duce barometric pressures up to an altitude of 35,000 feef^pN^ UrtUHl 
pressures varying from one-fourth of an atmosphere to four 
times sea-level atmosphere* The chamber is made of steel 
plates three-eighths to five-eighths inch thick, but even this 
is insufficient to risk maximum air-pressure testing, so the 
tunnel will be filled with walev^and the v^ater put under - 
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Big Earth Dams Built Faster with Water ^Guns’ 




Tcp, hydrautic 
tit uifirft Oft dam. L-tftf 
giant roller tfeing 
vned Jo tttmp t&p o/ 
ikt 



Placer gold-mining methods, 
calling for use of powerful water 
“guns,” are being used in the 
building of great earthen dams. 
The streams of water are directed 
from the big nozzles to saturate 
freshly dumped earth and small 
rock with, water under high pres“ 
sure. As a result the small parti* 
cles of rock and crushed stone are 
bound to the earth, making the 
entire mass pack more solidly. On 
some dams, the top is tamped by a 
big “sheepshank” 3"oUer propelled 
by tractor. One of the spike- 
studded rollers is seen below at 
■work on the huge San "Gabriel 
Dam No, 2.4n California. 









Chariot of 1938 Ben Hur Drawn by Four Motorcycles 



For the Ben Hur of the 
motor age, no four -horse 
team would do. Instead, 
the cha ri otee r — stunting 
in a sports festival spon- 
soi'od by a Potsdam regi- 
ment in Geimiany — rides 
on a rubber-tired chariot 
drawn by four motorcy«- 
cles. “Reins" in the driv- 
er’s hands lead to the 
handlebars of all four 
“bikes/* which are har- 
nessed together by three 
horizontal bars. The har- 
ness recalls certain farm 
tractors w'hich are con* 
trolled by reins. 




Charioteer in German sports festival drives four matorcyctmo u/ith reins 
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POPULAR METHANLCS ^ 

‘Brain* of a Modern Ocean Liner 





Ir tH-iinth M^dTL'hllijhli 
J. Nitiv Yiirk dale 
1> GricenwLch tinio 
■f- Jiiniur cif^iiccr 
S* Gyr* instrumcntj 
b. iWfEird-pTL^^^f i:abmct 
7. Ck^ar vit-Ev «Lr«cni 
f*i. Rcvokitiim indic^tari 

9. ScniLif ufficcr [he 
■watch 

10 . Ottierr of the n'a.[ih 

11. tutdlini; chart table with 
«:m:ne4 litmp 

I- 2 » \(tice (Tipei 

I,?* V'oic* pipes for orJefil to 

hcltnstrnanr 

14 . Magnetic conipaH 

15+ Quartennasroir at wlteel 

1&. Duplicated Hcering 
whirela in, case of failure 



17- '"Iron Mike" ffyrt* piltst 

IJS, SK-ering rcpcirera 
19+ Srecrtni; telcj^yaph ta 
docking bridu^i (ift) 

^0. En};Lne trlej>mphtl 
^1, ^-arTtan oh iclcirraph 
22. VV^hcel huusc heating 
ra^iirtnrg 

LNtiET {at Left) 

Ch:art of depths of Bca« 
bed beihET rccfirded 
24. Walcrti”h( doOiti indi' 
cator 

75. Fire indii.-atcTS j 

26. Luud-speakint; ido 1 

phones tpi every pan yif | 

ship 

27 . CourjEe reeoFiier rperir- 
ej cieciiicaHy from gym 





Few of the thousands of passengers who mighty liner on which they ride is con- 
cross the Atlantic or the Pacific ever see troUed, And even if they were permitted 
the bridge, that point from which the to vi^it the control room they would be 
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unlikely to know what wh 5 going on un- 
less an officer explained the function of the 
various instruments and controls, A visit 
to the control room of one big liner re- 
veals that atop the bridge are two eight- 
een-inch searchlights, used for many pur- 
poses, one of which may be a dramatic 
rescue at sea. Inside the room are the of- 
ficers of the watch at their posts, the quar- 
termaster at the wheel and the seaman at 
the telegraphs, ready to transmit orders to 
the engineers far below. There are two 
clocks, one with New York time and the 
other wdth Greenwich time; duplicate 
steering wheels in case either fails; the 
‘‘Iron Mike” gyro pilot which is capable of 
keeping the ship on course without human 
aid; revolution indicators; magnetic com- 
pass, and a host of other instruments, 

R r 

Landlubl^rs Hoist Their*Sails 
and Go Yachting on Bikes 



Boats are nice, but not necessary for a 
sailing trip. Bight in Miami, Fla^ a city of 
yachtsmen, two youths who had bicycles 
but no boats hoisted their sails over the 
bikes and let the trade winds haul them 
down the drive. 




T Uio dry-^tanti sailors roll merrily aloni; a Miami 
streot on their twa^wheettd *‘yfrchts'' 
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Focuser and View Finder 
Combined on Camera 

i - mrmm. > 






Using taeuser-tti^W Under on tQvipped inith 

harness and metal supports 



Helping to make better pictures is IheM 
purpose of two reflex focusers for Contax^- 
lenses. Each incorporates a mirrorj cou- 
pled with the shutter through a single ca- 
ble release, which is automatically lifted ^ 
away just before exposure and returns of i 
itself. The reflex principle permits focus-*-^^ 
ing and viewing the subject simultaneous- ^ 
ly. The focusing eyepiece incorporates a ' 
five-times magnifier. One of the focusers 
is for closeups only. Since it extends the * 
lens about three inches forward of its nor- 
mal position, it is usable only for large- 
scale reproduction at close working dis 
tances. The other focuser is for norma 
distances and permits accurate and rapid 
focusing and composition at all distances. 
Another new development in the photo- 
graphic field is a harness for use with 
practically all still and movie cameras. 
Two metal uprights are braced across the 
abdomen and suspended comfortably by 
adjustable neck straps, and carry a tilting 
head to which the camera is attached with 
a standard tripod screw. The camera is 
held continually in position before the eye 
so that both hands are always free to ar- 
range the subject material or to carry on 
the usual activities. 
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^^If'Heating Gas flatiron 
*iV Carries Its Own Tank 




jPrrs'surs gos attatiht^ ta iron maA'Ca' r£ 

independent ef etwtfic filova 






** * 






In carnp or at home^ away from gas stove 
and electric line, the housewife can do her 
ironing with a self-heating iron. Using gas 
under pressure, it has its own small tank 
attached, and its chromium- plated base 
heats evenly. 

^ ^ Theory of Exploding Stars 
Traces Their Growth 

Stars grow old> Prof^Jjcorge Gamow of 
George Washington University suggests, 
by "^Ta dually burning up their hydrogen 
and getting hotter and brighter. A source 
of nuclear energy within the star causes 
this first stage in the star*s evolution. Next 
is a progressive contraction in which the 
starts radiation conics from gravitational 
energy alone. However, at the point be- 
tween the two stages, the starts mass must 
redistribute itself, during which period 
gravitational energy is liberated which 
shows up, suggests the professor, as a 
short-time additional brightness. It is this 
brightness which may well be the cause of 



MECir ANK'S 

the bright flareup of the so-called *^new 
stars. What happens after contraction sets 
in depends on its mass- For small stars, 
less than three and two-tenths times as 
large as the sun, the contraction leads to 
the type known as white dwarfs w'hich 
have a degenerated electron gas inside and 
very small energy production. For larger 
stars, the contraction creates a central 
neutron core Inside the star which repre- 
sents a practically unlimited source of en- 
ergy, The growth of such a neutron core 
will bring about an increase in the amount 
of energy liberated and probably make the 
Star’s atmosphere expand. Ii:i this state it 
may enter the star class known as the 
giants. Finally the explosion of such giant 
stars wdll lead to extremely bright novae, 
or exploding stars, which might be identi- 
fied as the super-novae, Prof. Gamow con^ 
eludes in his theory of stdr evolution. 

\i/at f- 

Auto wheel Runs Generator 
for AC or DC Power 



Attach^ to the rear end of an automo- 
bile, a new portable power unit is driven 
by the car’s rear wheel. It consists of a 
generator mounted on a steel rack which 
is bolted to the bumper, and a welded steel 
driving pulley which is attached quickly to 
the wheel. The 110- volt AC generator is a 
combination unit which also provides a 




Whttt mf car ^ackgd up to renerfftor 

that powtrs stationary machinery 



eighteen or thiidy-two volts. The genera- 
tor is available in various models up to 
2,000- watt size. On 300 and 500- watt sizes, 
the direct -current capacity is about half 
the capacity of the alternating current 
All tf>rmina!s an? brought to 
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outside of the general or, thus 
permitting use of a field rheostat 
for close control. Multi- wire cable 
is furnished to conduct power into 
the auto or to stationary motor- 
ized apparatus near by. The gen- 
erator may be operated while the 
car is moving or stationary, the 
rear wheel being jacked up for 
stationary operation. The unit has 
a wide range of usefulness in pub- 
lic-address equipment, floodlights, 
moving pictures and all sorts of 
motorized outdoor machinery^ be- 
ing especially adapted to provid« 
ing power for traveling exhibits, 
movies and farm apparatus. 

l-f fix^£Z. 

Army "Eye" Maps Terrain 
in Mock War 



Concrete Poured from Bridge 
Rolling Along Sixty-Foot Canal 











High above ^eritucky^s blue 
grass hills ridi&s an aerial camera- 
man in a U. S,.Air Corps photo- 
graphic plane, mapping the field 
of battle while troops maneuver in 
sham war below. The area sur- 
rounding the Fort Knox gold de- 
pository was mapped as a part of 
the recent war games there, the 
photographer “shooting" through 
a circular window in the floor of 
his piano. 



* * 

Roiling cement acrofs' bridgo that moves along the 
on wfioela at either end 

To solve the problem of getting concrete across 
the sixty- foot canal of the Colorado river aqueduct, 
a rolling bridge was designed. Both sides of the 
canal were to be fenced with six-foot wire 
ported by steel posts set in concrete. The 
made it possible to cari’y on operations on both 
sides of the canal at the same time. Concrete was 
poured directly from the end of the bridge into the 
and then the span was moved forward by a 
hand crank. In all, 152 miles of fences 
were constructed to inclose all open sec- 
tions of the 392 *111110 aqueduct including 
canals and reservoirs. Two himdred and 
fifteen gates wei^included in the fence. 



Aerial photographer sights his cam^rd Fort 

KnoJt, Ky,i n« H?ar fi/m 



H 

Agitatbr for Developing Tank 
Vibrated by Running Water 

Running water 
operates an agita- 
t o r devised t o 
speed up the fin- 
ishing of negatives 
in a daylight de- 
veloping tank. 

When attached to 

any faucet^ the water causes a small tur- 
bine to set up a vibratory motion, the de- 
gree of agitation regulated by adjusting the 
faucet handle^ Rubber feet prevent any 
spiUing of solution. 
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l!»otig- Sought Boric Crystal 
Discovered in a Tin Can 




Scientist '*caalis*’ n«m cryataf in q tin can. EitoWf 
X-ray iliffraction picture and blaui shouting hardttets 

For years scientists ha^^ hjuntfed for 
some niethod of tfansform ing boric oxide 
from a glass to a crystal. At last a chemist 
|n the \Vestio£hi>use Research Laborato- 
Ties has focrnd the secret — ^in a tin canl 
The chemij5t> Leon McCul] och^. .^wa^ work- 
ing with boric acid fused in loosely cov- 
ered quart tin cans in an electric oveHj 
heated between 225 and 250 degrees cen- 
tigrade* He wanted a liquid mixture for 
insulating electric coils. But his mixture 
turned Tnilky^ then pasty, finally becoming 
hard as stone. He weighed it. The spedfic 
gravity of the crystal was a third greater 
than a similar lump of boric-oxide glass, 
and it was so hard that it took several 
blows of a hammer to shatter it. An X-ray 



picture brought out sharp diffraction lines 
and proved the substance ivas the crystal 
for which science had been looking* In the 
heating process, boric add — fundamental- 
ly the same acid used for eye ivashes and 
antiseptics — changed to the crystalline 
state much as sugar syrup crystallizes into 
fudge. Boric“Oxide glass has a high re- 
sistance to heat shock and so is useful in 
chemical and iii dust rial processes. The 
new crystal has a definite, controllable 
melting point and should prove valuable in 
commercial glass manufacture. 

cT_ 

Forty^Five Mile Speed Attained 
'by Model Racing ^Car, 

Forty- five miles an hour on a ‘fourteen- 
inch wheelbase is the top performance of a 
. tiny racing automobile built in spare time 
by a CaUfomia youth. It weighs seven 
* poundE^ and travels about two miles on its 
tank capacity of two ounces of gasoline* 
Under the hood Ls a one-cylindor engine of 
one-fifth horsepower. Built chiefly of 
pressed steel, with tubular steel axles, the 
car has wheels of wood mounted with rub- 
ber ash-tray tires. 





On*^/ifth horsepotifcr motor giucti thim 
ear pton^y of It/^ 
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120-Mile Iron Horse Hauls Fintail Streamliner 




Under the streamline 
jacket of the “iron horse 
just added to theJtSilwmi- 
kee Railroad’s ^‘stables” is 
an engirt"^ packed with 
more than enough power 
to haul a loaded nine -car 
passenger train at a speed 
of two miles a minute. It 
may never be called on to 
do that^ but the power is 
there, and those seven- 
foot drive wheels must 
pound the rails around 
100 miles an hour to keep 
the “Hiawatha” on its 
schedule'^f" 41t) miles in 
390 minutes between Chi- 
cago and St, Paul, Replacing equipment 
that was new when the streamliners began 
service in 1935, the latest train in the fleet 
is new from the wheels up. The steel cars 
are ribbed longitudinally with semicircu- 
lar bars, and structural strength is added 
to the si ant -roofed rear observation car — ^ 
slanted to reduce wind drag — by a vei tical 
and four horizo^al^s^tl]^ latter serving 



Eighty-fiiur inch 
fiine car« at 120 



driving whtcia of this pouittful sttatn strtatnlmcr peiif 
tnilti DTI /iDiir. hfoticm longitmiinal steal ribs of iraifl 

^ also as sunshades for the rear windows. 
New trucks have been developed, with 
automob lie -type hydraulic shock absorb^ 
ers, coil springs and stabilizers to absorb 
sidesway. Rubber mountings throughout 
trucks, couplers and buffer plates quiet 
vibration. A novelty in the tavern car is a . 
station indicator; after each stop the name 
of the next station is illuminated. 



Hobbyist Strings Bottle Caps into Many Useful Articles 




capi are strange ntoterioi fcT the 
urere strvng together to mahe this planer 



■u 



2.000 
bashetS 



Out of the ash can . 
comes the material for a 
Miami modelmaker* His 
hobby is fashioning 
household articles out of 
old bottle caps. Small ta- 
bles, flower stands for the 
porch, and baskets are 
some of his creations, 
made by stringing the , 
metal caps on old wire > 
coat hangers. One of the , 
largest articles built of 
this strange material was ' 
a model ah'plane requir- 
ing 2,200 bottle caps. 



cs ciciitists have esti- 
mated that if all the ice in 
the polar regions melted 
it would raise the ocean 
level at least 100 feet, per- 
haps more than 200.^ / 
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Top, confrol room where engineer mcmipiifatfs "mfjrrnir panet" which 
hlends aupT irlfcRffCj' of round, Bottvnft examining wax 

record UFiifer micro jccope 



TS7HEN a voice from your radio says: 
If V *“Thig electrical transcription,” 

don’t turn to anotFier station, for what you 
are about to bear is one of the wonders of 
modem broadcasting. Last year the cus- 
tomers of one of the leading makers of 
electrical transcriptions for broadcasting 
purposes paid $30,000,0&0 for the records 
and station time« 



'It is a big business, this 
offspring of radio. Every 
broadcasting station in 
the United States, with- 
out exception, uses these 
'■platters/’ Many of the 
smaller stations depend 
on them for a majority of 
the time they are on the 
air each day. 

As an illustration of 
platter adaptability, hour- 
long programs, such as 
the Ford hour, have been 
put on records from the 
actual chain broadcast, 
then duplicate platters 
have been shipped to 
small stations throughout 
the country for playing at 
such later time as local 
Ford dealers might wish. 

Along about dinner 
time in the evening you 
hear your radio say: 
^Well, here it is 5:45 again, 
and Orphan Annie time.” 
No matter whether in 
Maine or California, the 
Orphan Annie doings 
greet their listeners at 
that time. But those words 
were spoken, as well as 
the rest of the program, 
four or five weeks before 
you hear them, put on 
platters and shipped to 
the stations well in ad- 
vance of schedule. Each 
of the country's four time 
belts gets its Orphan An- 
nie, then, at 5:45. The only 
other way, and not a whit 
more satisfactory, would be for the Orphan 
Annie actors to repeat each broadcast four 
times a night. 

There is advertising psychology behind 
all this. Stations and certain types of prod- 
ucts have their peak hours of listeners. 
The youngsters are at home by 5:45, and 
the sponsors of Orphan Annie know' it. 
The same re^oning applies to other prod- 




Y O U R HOME 




ucts sold via the air waves. Eight 
o^clock at night in Ncw^ York may 
be a splendid time to sell some- 
thing via radio, but that is five in 
the afternoon in Californici. And 
eight o’clock in California may be 
four o’clock during New York’s 
daylight saving summer months. 
The pL^tters supply the answer, 

A regular broadcaslmg studio is 
interesting, but the plant of a 
modem electrical transcription 
company is even more so, for, in 
addition to the fittings of a broad- 
casting studio, there is an elabo- 



rate and intricate mechanical 
equipment devoted to the making 



Original record goes rnfa craeuum'fca/ed chamber top tv 
coated with gotd* Bottom, placing record in machine ujAtre it 
is cwfcdl [tilth copper 



of the original records, and of the 
platters after the original has been cut. 

In the studio itself, where the actors, 
musicians and others pei-fomi, you wdll find 
the walls and ceiling broken up into a con- 
siderable number of fiat surfaces, no one 
of which is parallel to another. Knobbed 



pi'ojections are found in spots on the ceil- 
ing, All this is to eliminate echo and 
*‘backs]ap’’ of music and voices, A deli- 
cate microphone hangs from the ceiling — 
so keen in its sensitiveness that an ordi- 
nary conversation half a dozen feet away 
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can he picked up and recorded in all its 
distinctness'. Gone are the days- when the 
singer or speaker had to park his vocal 
organs almost in contact with the old-time 
“mike” 

Transcription studio atmosphere is pret- 
ty much the same as in a broadcasting stu- 
dio* The only essential difference is that 
the product of the former goes on a record, 
while that of the latter goes directly onto 
the air* The only things missing from a 
transcription studio are seats for an audi- 
ence* In this respect the business is some- 
what similar to the motion-picture studios; 
the product of both is intended for later 
consumption. 

However, at the transcription plants^ as 
at broadcasting studios, you will find mu- 
sicians rehearsing in various studios, and 
even overflowing into the halls. Actors sit 
waiting and watching the clock, for this 
business maintains a strict schedule* A 
platter runs fifteen minutes on the air, but 
there is an average of eighteen hours of 
writing, rehearsing, casting and producing 
for each quarter hour of entertainment. 

Imagine a program being recorded. In a 
studio the action is taking place — the mu- 






sic, sketch, talk or whatever is to 
be put on wax. As it proceeds, an 
engineer, seated at a “mixing pan- 
el,” and watching through a glass 
window the activity in the studio 
as he listens, manipulates the 
knobs on his panel, so proper vol- 
ume and intensity of sound are 
obtained. 

In an adjoining room — the re- 
cording room — a stylus is cutting 
its continuous circular path around 
a blank record, the music having 
been passed on to that room via 
wire from the control room. The 
program finished, the record goes 
into a vacuum-sealed chamber* 
Here, for twenty minutes, it is 
bombarded with tiny gold parti- 
cles, so that it comes out with a 
millionth-of-an-inch gold plating 
on every little groove and hollow* 

Next the record, with its beau- 



SHOWING REPRODUCER 
STYLUS POSITIONS 



Daiihing^ a iliih in n chromium bath. Dinsfomt th^W 
diffmrencit in laEcroI-cirt and E?BFfrcaf-evt grooifn 

tiful gold film, goes into a solution of cop- 
per sulphate* When it comes out it has a 
layer of copper on top of the gold. Another 
machine adds a thick layer of copper to 
the surface* Now', obviously, we have a 
negative impression of the original record, 
impressed on the gold* to which the copper 
plate is attached. The v?ax is then stripped 
off, being no longer needed, and the cop- 
per-and-gold disk is trimmed down to size. 
Next it goes into a chromium bath* Out of 
this it comes chromium -plated, goes into a 
drying oven, gets a final smoothing and 



lateral^cut groove. 

WITH 50 UND WAVES ON SIDES 



GROOVE 



A - POINT OF CONTACT OF 
REPRODUCER STYLUS With GROOVE 



VERTICAL-CUT GROOVE, 

witk sound waves on bottom 
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Pair o/ turntablet enahlet radi^ to «rn onit/cxs 

preprain, ofio record piefiiinf up uihtTt t/l< otArr leooet 
Top, A^drairfic press ufhich turn^ out rSturd&i mos-^ 

ter record as a div 



greater portion of transcriptions is made 
by the former method. One excellence of 
thLs system lies in the fact that a vertically 
cut groove permits a lightweight repro- 
ducer to be used, with a very small moving 
part that easily and accurately follows the 
extremely complex waves impressed. on 
the record. This results in low-record 
weai'j which in turn keeps mechanical 
noises to a minimum. 

Phonograph records are made by the 
lateral recording Tnethod> the sound waves 
being cut on the sides of the groove. When 
played, the needle bounces from side to 



side of the groove. As a result, 
after about twenty playings tho 
sound waves begin to wear from 
the impact of the needle, and the 
record loses its original sharpness 
and purity of tone. However, with 
a, vertically «uUtranscriptioi^ the 
"VvkVes lie ^ of 

the groove, and such a record can 
be played from 1,800 to 2,000 times 
before it shows any diminution in 
tonal quality. 

The electrical transcription 
makers have had to lick many 
problems in order to turn out 
their present product which often 
defies detection from an original 
broadcast. The tonal range of the 
human ear had to be considered, 
and every step taken to fulfill its 
exactions. The normal ear has a range 
from twenty to 16,000 cycles per second. 
At the lower end are the slow vibrations, 
such as cannon fire. At the upper end the 
jingle of keys or the higher notes of an 
oboe w'ill reach 16, ODD cycles. Your tele- 
phone will transmit within the forty to. 
3.500- cycle range. Lateral-cut transcrip- 
tions reproduce wdlhin the forty to 6,500- 
cycle range. Vertically recorded transcrip- 
tions extend the limit to &,5{X) cycles, and 
are equal in Irueness to network programs 
put on the air at the point of origination. 

(Continued to 132AH 



alining — ^and we have a 
master record from which 
any number of platters 
may be made. 

Why the gold film? Be- 
cause gold insures purity 
of the original sound, and 
freedom from any possi- 
bility of scratchlness. Ex- 
perience end experiment 
have proved it the best 
material for the purpose, 
and superior to graphite, 
which once was the ac- 
cepted finish. 

Vertical, or '^hill-and- 
dale,” recording is con- 
ceded superior to lateral 
recording, and by far the 
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‘”^onder Clock’ HandsTur 
Once in 26,000 Years 



tion at any moirferil;, ’^v W^kktse 
rainstorms the device, operated by 
waves, reveals the position of the ship and 
enables airport men to guide the pilot in 
safely by radio telephone. Any of ten wave 
lengths can be selected remotely for the 
signals. As the pilot talks, the spot of green 
light moves to the correct position on the 
circular screen of a cathode -ray tube, and 
compass markings around the edge of the 
screen enable the dispatcher to give the 
pilot his exact^earings. 



>1^ yffOS 



Befffun clockmaktr installing ths clock ujitft ntncf>- 
thr*s faCSfi it^a ptva^m ] 

me master moverment controls ninety - 
three different dials on the “Wonder Clock” 
built by a Belgian clockmaker. It 
brought to this country “recently fdi' exhi- 
bition at the Museum of Science and In- 
dustry in New York. The various faces 
show the time divisions of the world, the 
location and movements of the earth, 
moon, planets and stars, high and low 
at the principal ports and other phenom- 
ena — all synchronized by the single move- 
ment* Some of the clock hands cannot be 
seen moving — the slowest indicator 
but once in 26,000 years, w'hile the 
revolves around its dial In one-hundredth 
of a second. The clockmaker, Lodewyk 
Zimmer of Lierre, Belgium, took threeC^ 
years tp build the mechanism. 

uio(»b 

' Moving Light on Glass Screen 
Shows Position of Plane 



Magnifying Glass Has Light 
to Illuminate Work 

Additional illumination on close work is 
provided by an electric lamp built into a 
magnifying glass now on the market. The 
lamp plugs into the standard socket. The 
lens Is of ample size, two by three and 
three -fourths inches, permitting vision 
with both eyes without strain. The lamp is 
ball jointed and clamps to the guide post* 
Adjustment of the glass is quickly made 
with a double-lock clamp. The fifteen - 
watt lamp is inclosed in the same fixture 
as the two-power glass* Illumination is 
even and covers the entire field of view* 
The outfit is especially useful in connec- 
tion with precision -work machines. 






Watching a tiny speck of green light 
moving across a frosted glass screen, air-^ 
line dispatchers can follow the path of an 
approaching plane and tell its exact posl- 



Usms the fi^u' glass which Aaj 
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Vast Relief Map Matches Earth’s Curvature 






Mapmctiter finds a place /gr a tiny segment of Unitsd $tafes m the huge relief rriop, 50 accurately rng^ffi- 
that it cofi/griTiff ;(g gqri^aturiH of eartb'trsarface^. It ^ baift on steel frame sixty-three by forty^fiife feet 



It will hf^ more thmi a before '\he 

hug^s relief map of the United States, be- 
gun at Wellesley. Mass., in 1923, is com- 
pleted. , Xhe^.Lask calls for the utmost 



If i A 



precision, for it will reproduce in exact 
proportion the curvature of the earth. The 
states are being laid out in sections on a 
steel frame si.Nty-three by forty-five feet. 



Auto Engine Drives Mower Built of Old Machine Parts 

Needing a mowing maeninc,- a 
Utah farmor-blacksTnith collected 
odd parts around the farm ant^ 
built himself one. Its motor came 
from an old passenger automobile^ 
Its transmission from a truckj the 
front whcck belonged to a ma- 
nure spreader, the upright guide 
shaft is an artillery caisson axle, 
The frame is of oak. The finished 
poiver mower cuts four times as 
much hay in a day as a team- 
drawn mad line. 



liThe average per capita con- 
sumption of water for all purposes 
in the United States is more than 
10(1 gallons a day. 






drain /noW«r bmiltf vf odd parts 
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ADIUM was discovered by Ma- 
daine Marie Curie, who with her 
husband found the secret four years 
after being assigned the task in 1892. 
Gilbeii; La Bine found vast fields of 
pitchblende, from which radium is 
cxLracledt in Canada in 1930^ thus as- 
suring the world of a steady supply 
of the deadly life saver at consider- 
ably lower cost than had been possi- 
ble before* There radium is rained in 
the largest quantities known. More 
than 12,000 tons of pitchblende ore 
have to be blasted and put through 
various processes before a full ounct^ 
of radium can be obtained. On these 
pages is the story of radium, from the 
ra ines near Eldor a do , Ca na d a , through 
the refineries 1,500 miles away. 



WM’TS 



WinmPio 






%BorT ii.iDirM 



me iLKTHaSCOPI; 



~********mnd 



Uehl-jnrll NiillJ^'-nhljt uriFfl-r cd^vhiI -Llnp ntdiuin 
ril>i (1(1 plKil(*(;j-JHihif pLilc 



TIm: «ki1r4HM(1ip« ■ mllJintiilU piicl '■( U (niil|i[rjiit>( <if r«- 

dium Vnlj q iwijJvt'-iiwh Jead Mftcti (ipsfth ilsttinjli^Hy 






itnrlLuui h MoNit 111 a 
if'ith 4r(i-|jitli lu^id Ui(]l^ 




Onfj' ,0*15 vl dll DUDre (if h bllaiiied Iram 

(Hid' Ion of irft irtiicll tnml be trrjtcJ hj. yci, (n lan» 
of (JwrTdrila. fHoro linn twcDly^thrir'' dllftlTicrl 

rTlwtKSK srr t(-i|Ulrcd in Jirg-ilvdltif P*<lliiiu 



HADiVAI'K CIFT to U|1MA.\1TV 



Cnnl-^inm Uld nwtlJei uncd ■□ Jidmfn- 
idn^iflfT ndlltni. A radiinn-UppcH nre-- 
die buried, in iftinrlh rou<i)i^ ii lo 

wlibrr sniJ dip 




Radium is n minulc rom^tit- 
lr«:nt vl' pflinf imd in Diaking 
EaK (jf Wnich Jumljuruh 



* 


- 


J 1 < 




; 1 

'i 


^ '1 




* 






Brnnit valve iiuidip trnn^.- 
PurrtA bj raiLiutit Iq revra) 
in. consLmellon 



' sa9 



890’ .'^'^*^ P01MTL.AR MKCHAISICS, ^ 

Mountainside Is Cleared for Floodlit Ski Slope 




Drawing frail'j nrtJ cfear- 

ifipj that form thimn* paratiise 
in Btrkshirt HUtti. Snow scaat^ 
mt at Wft nan slid* to any part 
of nri0Lmto/n aiter reaching top 
by fOEc line. night 

of Roodlit nhi center 







In the heart of the Berkshire Hills near 
Pittsfield, Mass., ski trails and wide, open 
slopes have been cut from a wooded moun- 
tainside for a winter sports haven* Two to 
three thousand skiers come by snow train 
or automobile on winter week ends, ride 
to the top of the slope by one of the sev* 
eral tow ropes and then ski through the 



woods on winding, slanting paths or race 
down the cleared hillsides. There are 200 
acres of open slopes, one broad area being 
floodlighted at night by mercury vapor 
lamps* In clearing trails and slopes, wind- 
breaks were left to prevent wind sweeping 
away the snow. The tow ropes, with a to- 
tal capacity of 7,200 rides per hour, are 



391 





ME6H 



powered by eight-cylin- 
der stationary engines 
delivering seventy-five 
horsepower to each rope. 
Ten thousand feet of one- 
inch rope haul the ski fans 
up paths graded smooth 
with a sixty -horsepower 
Diesel tractor bulldozer. 
The owner of this moun- 
tain ski center has a spe- 
cially built snow "scoot- 
er'^ which he rides on 
trips of inspection. It car- 
ries two passengers. The 
tow rope is used for climb- 
ing, and from the peak it 
is possible to slide down 
any trail to the base of the 
same or another tow. ^ 


Trigger on Handle 
of Teakettle Flips 
Spout Open 

Under the handle of a 
teakettle being intro- 
duced to housewives is a 
trigger that flips up a cap 
on the ^^outn. Since the 
kettle is filled by the 
spout, the trigger is a 
convenience, leaving one 
hand free to turn the fau- 
cet. A whistle sounds 
when the water reaches 
the boiling point. 



'Electric Underwear 
Makes Record Tank Plunge 



At trit is th* diver in his U/idrrtvfsar ^ rightr entering 

expifitnet^tfil Jhonfc tyAef# pr-tssure tstuat fo SOO-foot depth is applied 

Breathing a mixture of oxygen and helium, and comfort- 
ably warmed by electric tindei^wcar, two navy divers in ^'dry 
land*^ tests have reached a record depth of 500 feet. The 
record for actual deep-sea diving w'as set at 420 feet by 
commercial divers last December: the navy test was in an 
experimental tank at the Washington navy yardj wher 



conditions of a 500- foot subsea level were simulate 



wne:^ 







periments previously had proved that the 
mixture of helium and oxygen prevented 
the harmful “bends^’ suffered by divers 
breathing nitrogen and oxygen under pres- 
sure, and that helium also promoted clar- 
ity of mind. However, oxygen, and helmm 
seemed to have a chilling effect on the 
body, and when combined with the effects 
of edd water at great depths this gave the 
diver considerable discomfort. Hence the 
use of electrically heated undorw^ear, worn 
under the standard diving suit 



CN^mes and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
on ottw nana tret lo turr^aupet by stamped, self-ad dressed envelope. 
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Liftf fifeman jampinf^ from favrth story 
into safety net during drilL BeloWt ^hlef 
ordering his m«Ji away from sheti-metai 
start front as it buckits. Bottom of pa^t^ 
rtscuv aqiracf^ protected by breathing ap^ 
paratuB^ descending rntD hold of ship 
water fine t* /ffht fire m aqr^o 



^ ' pUTTING out fires is only a secondary 
job of the lire department. Saving lives 
■ comes first* 

, ^ Men in overy engine company are de-’ 
tailed to search the rooms of a burning 
V building as soon as they respond to the 
alarm. A forgotten invalid in a bedroom 
S or people trapped on an upper story may 
^ shift the generalship of fighting the fire. 

In the downtoum section of Los Angeles 
specially trained rescue squads answer 
* \jesLch. alarm with the other fire fighters. 
The squads have their own ambulances 
* and i^scue trucks loaded wdth lifesaving 
gear and gas masks. If every one is safely 
■\ put of a building they turn to with the other 
^ firemen, dragging in water lines or run- 
; ning upstairs to get the ventilators open* 




S0S « » * 



But when there is rescue work to be done 
they leave the fire fighting to the others. 

Occasionally they get caught themselves 
and have to be rescued* Lowering inca- 
pacitated people from an upper story with 
the aid of a safety bag and a long rope may 
take so long that their exit is cut off and 
they have to jump, Part of their training 
includes the proper \vay to fall into a safe- 
ty net that is held up by other firemen on 
the street. 

At some fires the rescue men take over 
the toughest assignments in getting close 
to the flames w'hile their mates stand in 
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the street trying to protect them with cool- 
ing streams of water, Strong ammonia 
fumes are frequently an accompanying 
hazard to fires in the business areas of 
large cities because quantities of ammonia 
are piped to many buildings and are used 
in refrigerating plants. When such a line 
breaks, unprotected firemen are often 
helpless because they can*t see or breathe 
in the fumes, and the gas can cause serious 
bums to moist parts of the body, 

When an ammonia line broke in a big 
ice-cream plant that was in flames the 
firemen were driven out to the sidewalks 



by the fumes. About all they could do was 
wet down adjoining buildings to keep the 
fire from spreading. But the rescue squad 
got the fire out in fifteen minutes* Two of 
the men dressed in what amounted to dry- 
land deep-sea diving suits, outfits that 
completely covered them and inside of 
which they could live for two hours with- 
out replenishing the self-contained oxygen 
tanks. With this protection they took a 
water line right into the building and got 
the fi-re out. 

The rubberized canvas suit completely 
covers the fireman. The breathing appa- 
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ratus, which straps 
on his back, weighs 
thirty -eight pounds. 

A gauge at his right 
shoulder tells him 
the pressure of the 
oxygen remaining 
in the tank so that 
he can escape to 
safety in time. Small 
reservoirs below the 
goggles of his mask 
contain distilled 
water and when the 
goggles fog up from 
his breathing he can 
clear the panes by 
shaking his head, 
washing the goggles 
olT 'With the water. 

With this outfit a fireman has complete 
protection against ammonia fumes and 
poisonous gases. He can enter gas-filled 
tanks, descend into the holds of ships filled 
with poisonous fumeSj and even dive and 
remain under water. 

Modem fue-fighting technique is to get 
in close to the flames before turning on the 
water. That way a few gallons of water 
may he more effective than thousands of 
gallons poured into a building from a dis-^ 
tance. Fighting the flames at close quar- 
ters is sometimes pretty dangerous. Visi- 



bility may be only a few feet or a few 
inches inside a burning building. Firemen, 
blinded by the thick smoke, have walked 
into open elevator shafts and have fallen 
down where staircases have burned away. 
If necessary, firemen stay at their posts 
until the floor gets soft under their feet or 
they can tell that a wall or ceiling is ready 
to collapse. Falling timbers and flying glass 
account for most injuries. Panes of thick 
skylight glass, broken loose by the heat in 
spite of them chic ken -wire netting, have 
struck firemen on lower floors and injured 
them severely. 

A big twD-and-a-half inch fire hose can 
be a fireman^s best friend inside a burning 
building but he must never let the hose 
get away from him. With plenty of water 

at his finger tips he 
can wet down the 
floor as he goes in, 
both to keep the 
flames from burn- 
ing the hose up 
behind him and to 
keep open a path 
along which he 
can escape. In 
close quarters the 
fumes and hot 
gases from the fire 
are suffocating 
and in an emer- 
gency he and his 
mates can pi ace 
their faces doivn 
close to the water 



Lfmuriftg hint Jftwn ihtji 

Iftddtif' and ashastos-r}ad fireman 

strating usd of (Jie safety suit 
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stream to breathe air that has been 
cooled by the water^ Many firemen 
have saved their lives that way* 
tt takes two men, one at the 
nozzle and another right behind 
him, to keep one of the big water 
lines under control. The hose is 
alive with energy and if one man 
tried to open up the water valve 
without the help of a companion, 
the kicking, writhing hose would 
throw^ him* Once the line breaks 
loose it is a dangerous, thrashing 
weapon and its thirty-seven- 
pound nozzle can kill a man eas- 
ily* The safest thing to do, if one 
fireman has to let go of the noz-. 
zle, is for the other to hang on and 
take the bumps until he can get 
the water shut down. Once a line 
has gone on a rampage it can^t be 
picked up until one or two men 
lie down on the squirming line 
some distance back and crawl 
along it until they have worked 
their way back up to the nozzle. 
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Demonstrating <t ladder iXefti and b> 

buojt' right i tram dtitnmy building 

A new aid for getting in close to a iire is . ' 
a combination fog and stream nozzle* With *■ 
this a fireman can walk right into a hot 
spot behind a cool and protectinig curtaip. ** 
of fog that sprays out in front of him like 
an umbrella held at the tip. With a flick of ^ 
his wrist he can turn off the curtain and S 
open up the line, hitting the fire with the ^ 
usual powerful stream* If the heat be^ 
comes too intense he twists the valve again 
and turns on the fog curtain for a short ^7 
respite* 

One of the first things that young fire- . 7 . 
men are taught is that a big fire must be ^ 
ventilated to get it under control* That is, 
skylights must be opened up or upper win- j- 
dows broken so that the intensely hot air v 
and gases that are mushrooming under the 
roof can escape. Otherwise the fire may 
spread upw^ard faster than it can be fought. 

But ventilating a fire can be dangerous 
work because the hot air and gas mixture / . 
may explode as soon as it reaches enough 
oxygen in the open air to become inflam- 
mable. Another thing the firemen learn* is 

(Cantinued tq page 124A) 



Fireman in protective avitr armed with electric lan- 
tern and Wrench for shutting ait ammonia and gas 
frne« in n frurninff buHding 
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Water-Cooled ‘Midget Sun’ 
Gives Brilliant Light 




Tiny mercury fampt comparvJ Jn tizt tit oM- 

tamp CWitfi far triiUnncy 

Designed to give light with a bnlliancy 
equivalent to about one-fifth that of the 
sun’s suiface, a new midget mercury lamp 
is expected to revolutionize lighting prac- 
^ ■^ec in many fields of light projection. Re- 
sults of numerous laboratory tests indicate 
that the lamp can be used to great advan- 
tage in photoengraving Tvork, blueprinting, 
photo -enlarging, in searchlights and for 
therapeutic application. The lamp consists 
of a quartz tube about the size of your lit- 
tle finger* Confined within a tiny bore in- 
side the tube is a globule of mercury and a 
trace of argon gas. Each end of the tube 
is furnished with a brass ferrule which 
provides proper electrical contact. In pro- 
ducing so brilliant a light, the midget “sun^’ 
develops such high pressure and heat as to 
destroy itself unless the lamp is; properly 
water-cooled. By developing an ingenious 
water-cooling jacket, permitting three 
quarts of water per minute to flow past the 
lamp, General Electric -engineers at Nela 
Park, Cleveland, found a practical way 
tcu^'ry off the excess heat vrithout affect- 
ing the light output. The cylindrical glass 




portion of the water jacket is about the size 
of a shotgun sheik Rated at 1,D00 watts, the 
lamp has an arc as its light source which is 
approximately twelve times as brilliant as 
the incandescent filament of a l,0{}0-watt 
standard projection lamp* When the water 
jacket is made of quartz Instead of hard 
glass, the unit emits a wealth of ultraviolet 
radiation. Special glass that screens out 
dangerous ultraviolet rays not found in 
sunlight at earth levels may be used in- 
stead of quartz. The lamp is said to pro- 
duce about three times as much light for 
the electrical energy it consumes as does 
the average incandescent filament type of 
comparable wattagp. 




Cargo Wider Than Freighter 
Sails front London to Orient 



It was an unwdeldy cargo that steve- 




dores had to load at London on the S* S* 
"Belpamela.” A .shipment of oil towers 105 
feet long and weighing 100 tons was des- 
tined for the Persian Gulf, Too big to be 
stowed away in the hold, the towers strad- 
dled the deck and overlapped about eight- 
on each^idepf the ship. 



Tm fefj ta sfoiti auiuy in AoM, lOS-faat oil towers 
rida dmek of irtight*r and ovtrtap bath tidtt 
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'pDUCATlONALiprograms from dis- 
tant stations can be tuned in with 
this compact self-contained unit and 
amplified for large audiences by means 
of your present school public -address 
system. 

Assembled eas- 
ily from a kit of 
parts and dia- 
grams, either as a 

classroom project /// . fflHI 

or by members of /// 

the school radio /// jSrS^f 

club^ it adds com- /// * 

plot e ness to any 

good sound-dLs- If 

tribution installa- ' l| 

tion. Operating di- ii\ 

rectly from a 110- Vy, . 

volt 60- cycle line, 

the radio tuner ■ 

supplies undis- 

torted reproduction of 

broadcast programs to 

the input stage of any 

power amplifier sys* 

tern. Photo Fig. 1 shows 
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the completed chassis 
ready for the steel cabi- 
net. Layout diagram Fig. 
2 clearly illustrates the compact ar- 
rangement of parts on the chassis base. 

Covering the full broadcast band, 
the tuner consists of four timed cir- 
cuits employing Meissner iron -core 
shielded r.f* transformers and a 4-gang 
tuning condenser. Special features 
include a Convenient separate output 
channel that may be used for head- 
phone monitoring purposes, frequen- 
cy cahbrated 4-in* airplane- type dial, 
high-gain coils, full automatic volume 
control and manual audio-gain and 
tone controlsyL^ 
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BATTERY-OPERATED 

B v Wilcox 

J~>ORTABLE battery-operated radio re- 
ceivers have always been popular as 
they are independent of any forrn of line 
supply* Many so-called portable batter^'' 
sets in the past were hardly portable in the 
strict sense of the word^ as they were much 
loo heavy and bulky. The model to be de- 
scribed weighs only ten pounds cornplete 
with batteries and is capable of perform- 
ance above average for portables. 

Some recently developed low-drain 
tubes are used in the conventional super- 
het circuit with a few modifications. An 
unusually low battery drain of 7 m.a. for 
the B-battcry, and 300 m.a. for the A-bat- 
tery, makes economical operation possible. 
The circuit is sensitive and selective, easy 
to build and the parts are not expensive. 

Fig. 1 shows the 
schematic circuit 
diagram* and thn 
simplified inuring 
diagram appears 
in Fig. 2 . The 
metal base, de- 
tailed in Fig. 3, Ls 
an underside 
view and all 
holes are clearly 
indicated. Photos 
A. B, C* D and E 
show various 
views of the 
completed re- 
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ceiver, This arrangement of ,r u ] 
parts is not critical, but it is i 

hardly likely that any deviation ^ , 

from the original will make it ^ 

smaller, f 

Aflei' all parts have been mount- J 
cd on the chassis base and carefully ( 
wired, it is advisable to make an . ^ 
initial test of the filament circuit. 

All tubes should he inserted in the ^ . 
sockets as indicated in photo Fig, B; 
the A^baltery is then connected 
and filament switch turned on. 

These tube filaments normally operate 
with a dull red glow. They are easily dam- 
aged if the incorrect battery voltage is ac- 
cidentally applied. When the filament cir- 
cuit is corrects the *^C" and “B” batteries 
may be connected* 

To line up the set, the trimmer conden- 
sers in the LF, transformers should be 
alined by means of an oscillator to insure 
maximum efficiency* If an oscillator is not 
available, any local radio serviceman can 
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POPULAR MECHANICS 



Compact Ten and Twenty-Meter Transmitter 




B;y R. E. Davy — W9GKU 
F. L. Brittin — W9DCX 



/"COMPLETE in every detailj this self^ 
^ contained transmitter for the advanced 
amateur is desfigned to meet conditions 
where medium high power is desired and 
space ia at a premium. Although only SSt'S* 
in. high and of standard width and depth, 
the power input is conservatively rated at 
400 watts. An additional top panel is pro- 
vided in the Bud sectional relay rack for 
extra equipment such as an antenna net- 
w'ork or cathode-ray oscilloscope. 

Photos I, 2, and 4 shoiv rear view's of 
the various units and the same numbers 
identify their respective positions in the 
front and rear photos of the rack assem- 
bly; a complete circuit diagram appears in 
Fig. 5. Tlie rX unit panel is 1214 in. high 
and the chassis base is 17 by 13 by 3 in. 
All panels are 19 in. wide and provided 
with type notching for rack mounting. 
The ehcissis bases are supported directly 
on the panels witli the exception of the 
high -voltage power supply. This is as- 

(Contilui«d to pa^i> llSA) 
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Vertical .receiving on- 
tej^na r^ctutreS no over- 
head viirvs I po&f and 
fntu/afor assemhly 
^houiji in A and B; 
RCA tahle carries im- 
der ground lead-in 



Figs. 1 and 2 «haui cin<j rns^af^orfon details 

of j(t method employed by ofi amateur for bringing 
'*^Vpp** tronsmTlti'n^ feeders other tAe parapet oi <ia 
apAttment AurJc^in^. Wood strips are added ta ft l^rvw 
mof parapet Juast support tmd drilled t4 tnAe tu^o 
20-in- Johnson porcelftin iitsufators which cjrfcnd ouf 
over the edge of the hoHding ; these and two stand-off 
insulators mountetf <iiAo[?e« support the No- I2 enam-' 
eltd copper tUirejr at the desired spacing 



I. 



handy wire ci^ made from spring brass; aJso, a panel-mount-^ 
ins for hotdir^ smalt WRu'r* in portable equipment^ Rightf vari- 

able canoentrio-tu^ neutralizipe condensers mount directly on their 
own busbar leads; capdcify T mmfd. ta mmfd, 

wunded . 
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Crystal Oscillator^Doubler 
Foundation Unit 



*]M E c II aS" lb 



An invisible path" betwe^ the lamp and 
unit ia then fully protected from trespass- 
ers. The alarm, controlled by a secret dial 
combination, continues to ring if power 
line is cut or pulled out of socket 



Push-Button Tube Tester 



Beginners can assemble this foundation 
unit in a few minutes; it provides a low- ^ 
power transmitter capable of up to 25 watts 
output on two bands with a single crysta^.. 
The entire unit is self-supporting and fas- A 
tens directly to a panel by means of four 
mounting scre^vs, A specially designed 
Hammariund crystal socket fits into the "" 
top of the cathode coil form; both can be v 
changed in a single operation. i 



Elcctrlc-Eye Bim^lar Alarm 

No wiring is required to install this buf- *^' 
glar alarm; it is merely plugged into all ^ 
outlet and faced in the direction of a lamp! 



r-~ ■ 



Used 

nation, an electromechanical device ror ^ 
cords 28 fine sound tracks on any type 
developed or undeveloped 16 mm. fUm^. No 
processing is required; records and plays 
back for dictation, 



Equipped with 
automatic push 
buttons, this com- 
pact unit speeds 
up tube checking. 

It makes the 
standard R,M,A, 
official tests of 
electronic con- 
ductance, shorts, open circuits and Ieak^< 
age. A roller tube chart lists all tubes. 



CBlueprints covering radio construction 
articles in past issues are available for 25 
cents each; original material lists and ad- 
ditional mformation can be obtained from 
our Radio Department without charge 
upon receipt of postage. 





NEXT MONTH — How to Build the PM Economy Nine Superheterodyne Receiver. 
An excellent 9-tube a.c. super for high-quality broadcast-band reception; has 10- 
watt output, fine tone, full automatic volume control and phonograph pick-up jacks. 
Also — -An Inexpensive Photo-Cell Relay, for controlling lights and bells. 
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Wayne C. Lcckey 

JT'OR your guests^ or for 
last-mmute make-up, 
these little v^inities arc a 
pleasing addition to a 
hallway or dressing room, 
and they arc very attrac- 
tive when finished in 
painted or natural woods 
and backed with a ciystal 
or 1^1 ue- glass miiTor* Es- 
sentially, the vanities are 
little cabinets attached to 
the bottoms of plate-glass 
mirrors and are hung on 
walls where desired. The 
designs presented suggest 
the use of both circular 

and rectangular mirrors, which can be purchased 
plLiin or beveled edges at any large depart- 
ment store. While the beveled type give.s the 
neatest job, you can use special sKapes cut to 
suit, possibly from old glass on. hand. For the 
sake of lightness, Vj-in. pJyw^ood is perhaps the 
best tnaterial to use for the cabinets. You can 
use common fir plywood, and paint it, or you can 
select fancy, vencer-faced 
plywood v.^hich will finish 
beautifully. Where the edges 
of the stock are exposed, the 
plies of the wood should be 
concealed by painting a con- 
tra,sting color, giving a pleas- 
ing two-tone finish. 

For the design shown in 
Fig. 1, first get a circular mir- 
ror of the size you wish. From 
this, the si;tc of the cabinet is 
determined. The dimensions 
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given in Fig. 3 are suitable 
for a 20 "In* imirror^ Unless 
otherwise desired, plain, 
butt joints glued and nailed 
will do, sinking and filling 
the nail heads with plastic 
wood. In contrast to a wal- 
nut finish, a striking^ mod- 
effect can be had by 
veneering the doors of the 
cabinet with striped veneer 
applied in either a diamond or herringbone 
pattern. The small corresponding pieces 
of veneer are taped together in the cus- 
tomar>^ manner as shown in Fig. 2, allow- 
ing them to extend beyond the edges of 
the work and trimming them hush after 
gluing. For such a small area, a couple of 
handscrews will clamp the work satisfactorily* 
To prevent waiping, the inside of the doors like- 
wise must he glued with a layer of veneer, al- 
though it is not necessary, unless desired, to 
match the veneer. Short dowels flattened on one 
side and glued to the doors, serve as handles. 
Tiny hinges mortised into the edge of the cabinet 
pivot the doors. Across the front of the case, a 
bright, metal bcind keeps the contents in place. 

Fig* 6 details how the cabinets are fastened to 
the mirrors. First of all, the glass must be drilled 
to receive a %-^in. rubber bushing. The most 
practical way of doing this, provided you have a 
drill press, is to chuck a short, metal 
tube as showm in Fig. 7, Powdered 
emery dust and turpentine are used 
to cut through the glass. An old oil- 
can is handy for adding the emery to 
the tube through a hole made in one 
side as in Fig. 8. Putty is formed into 
a dam around the hole to retain the 
turpentine. Clamp the mirror lightly 
in place and run the drill press at 
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slow speed. By raising the chuck 
occasionally^ you can keep plenty 
of emery under the rotating edge 
of the tube. Allow the tube to 
grind through gradually and do 
not press too heavily. Small bolls 
inserted through the back of the 
case and the center of the bush- 
ing are drawn up securely with a 
nut and washer on the back of the 
glass. For attaching the complet- 
ed vanity to the wall, rubber 
grommets are likewise fitted un- 
der the screw heads as shown in 
Fig. A 

The case shown in Pig, 4 is 
equally as simple to make. Fin- 
ished a dead black, you can use 
soft plywood for this, trimming 
the doors with narrow strips of 
chrome metal fastened with tiny pins and 
providing a suitable pull at the center. 
The cuiwed doors, cut to fit between the 
top and bottom of the cabinet, are formed 
to the proper contour by band-sawing 
from thick, solid stock and are pivoted to 
swing outward as shown in the detail 
given in Fig, 4, Finished as previously 
suggested, this case will contrast nicely 
with a crystal mirror, 

A plain, rectangular mirror is used in 
the design shown in Fig, 5, Here a simple 
boxlike case is fitted with small drawers* 
Receding plywood pieces flanking each 
side of the glass are glued and nailed to 
the side of the cabinet which in turn is 
fastened to the mirror in the manner pre- 
viously described. Flattened dowels, paint- 
ed black, are likewise used for drawer 



handles. Round black plastic with the ends 
rounded and polished is also very attrac- 
tive. Small machine screws hold the plas- 
tic handles in place. 



Signs with Lettering in Relief Easy for Anyone to Carve 




You can carve decorative signs like the 
one showm by removing waste wood to 
bring out the design or lettering in relief. 
Magazines and catalogues provide a num- 
ber of designs that can be enlarged and 
traced on the wood if you are unable to 
draw them* After the design has been 
transferred to the work, outline it with a 
shai'p knife or carving tool, and then work 
away the surface of the wood to bring out 
the design in relief as indicated in the 
photo* Paint or finish the sign as desired. 

—Clifford B. Paul, Moline, IE. 
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T'Square Has Clamp on Head 
to Fasten on Drawing Board 




When many lines must be drawn from a 
given plane with a triangle^ it is a con- 
venience to anchor the T-square firmly in 
place. One method of accomplishing this is 
to attach a large paper dip to the square. 
The bottom jaw ig cut off to permit mount- 
ing the clip near the inside edge of the 
T-square head so that the top jaw projects 
under the board. When the clamp is 
squeezed, the square may be moved freely. 
When released, it will hold firmly in any 
position. 

— S. J. Gaucher, Richmond Hill, N, Y. 

Novel Weather Vane 

A Wisconsin tinsmith is respwnsible foi- 
this novel weather vane, which points in 

the opposite direc- 
tion from which 
the wind is blow- 
ing. At the same 
time, the degrees 
that the wind 
flexes the standard 
give a rough indi- 
cation of the ve- 
locity of the air 
current. The vane 
is a double arrow, 
cut from light tin and soldered to a length 
of medium-gauge spring wire. The low'er 



end of the wire is anchored permanently in 
a length of ^-in. pipe, which is split at one 
end and spread to fit over the roof gable. 
The tin arrows are painted in contrasting 
colors to make the vane easy to see. 



Heater Element Serves as Crucible 

An excellent crucible for melting small 
quantities of solder^ lead or brass may be 
had by removing the resistance wire from 
an old heater ele- 
ment and then 
screvidng it into a 
porcelain lamp 
socket of the type 
shown. The bolt 
and nut at the bot- 
tom of the form 
are retained to fill 
the hole in the 
base. In case the 
heal applied is so intense that the brass 
shell on the element or socket is melted, 
the space can be filled with plaster of paris 
or asbestos cement. It is best to use a met- 
al plate or some other protecting layer be- 
tween the crucible and the bench top. 



Installiag Suction Line in Well 




The difficult job of installing a suction 
pipe in a 6 to 10- in. artesian well where 
there is a horizontal run into the basement 
of a building is simplified by the following 
method: Instead of the usual elbow where 
the pipe makes its 90'^ turn, install a tee 
and add a capped section of pipe of suffi- 
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cient length to reach the 
top of the welL It is now 
easy to hold this combi- 
nation at the proper level 
where the horizontal pipe 
can be threaded Into the 
facing lee. Two other me- 
chanical advantages add 
to the idea. First, this ex- 
tra section of pipe acts as 
an air chamber and helps 
any power or hand pump 
to work, and should it be 
necessary to remove the 
well pipe for examina- 
tioTit it can be done with- 
out digging up a straight 
horizontal run, — Walter 
U, Akerman^ Dover, N. H. 



Bookcase Folds for Transportation 
without Taking Books from Shelves 



Photo Press Is Made 
of Wood and 
Coil Spring 

Kerens a simple yet effi- 
cient press that is just the 
thing for drying enlarge- 
ments and pressing pa- 
pers. A compressed 
spring, stapled to a ply- 
wood panel, keeps the 
two panels firmly togeth- 
er. To use it, raise the 
sliding panel enough to 
permit the insertion of 
the work. The panel must 
slide freely on the dowels. 



Protecting Lantern Mandes 

You can move a gasoline lantern from 
place to place in a car without breaking 
the fragile mantles if they are impregnated 
with paraffin. Just melt a small amount of 
paraffin in a tin can, and hold it under the 
mantles, immersing them completely.. The 
wax coating applied in this way hardens 
and stiffens the mantles. In relighting the 
lantern, the paraffin will melt readily when 
a match is applied. 



tip foftf DE^er on ont siSt 
t^p half egtunst thn halt 






Students, teachers, engineers and others w-ho take up 
quarters temporarily in rooms and may move from place to 
place frequently will find this folding bookcase just the 
thing. Also, it is ideal for those who live in furnished apart- 
ments and for vacations in a summer cottage. When you 
want to transport the case, just tip it over on one side, leav- 
ing the books on the shelves, and swing the top around 
against the bottom and lock them together. The two frames, 
which are hinged together, are made of %-in. stock and are 
identicaL The backs of the frames are covered with Vi-in. 
plywood, and the shelves are cut from V^-in. plywood. A 
hasp and padlock will keep the frames 
from opening when folded, and two han- 
dles can be attached to one side of each 
frame for carrying the case like a suitcase. 

“Lester Lehnherr, Madison, Wis. 
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Accurately Spaced Holes Drilled 
with Aid of Steel Balls 




This jig will be found, a timesaver when 
a number of equally spaced holes are to 
be drilled. The body of the jig is a piece 
of hardwood with one or two V-grooves 
cut in the upper surface to hold steel balls, 
which are used to space the holes. A stop 
screwed to the piece keeps the balls from 
rolling off at one end, while the work keeps 
them from rolling off at the other end. In 
use the jig is clamped to the drill -press 
table, and the work to be drilled is laid on 
top of it and clamped in position as indi- 
cated, After drilling the first hole, the 
work is loosened and moved to locate the 
next hole, after which balls are placed in 
the groove between the stop and the edge 
of the work. The remaining holes can be 
spaced by adding baUs and butting the 
work against them. 



Graduated French Curve 

When duplicate 
curves of similar 
section are re- 
quired, you will 
find It convenient 
to have the work- 
ing edges of the 
French curve suit- 
ably graduated. 
The graduations 
are laid out with 



dividers and then scratched on the surface 
of the celluloid with a sharp scriher. These 
lines can be filled with thick paint, the sur- 
plus of which is carefully wiped from the 
surface* An alternate method is to frost 
the front and back of the curve with fine 
sandpaper. The calibrations can then be 
marked on the surface with a lead pencil 
— S, J. Gancher, Richmond Hill, N. Y. 



Upholstery Gimp Is Held Open 
by Spring Clothespin 

To avoid strik- 
ing h i s fingers 
while tacking 
leather upholstery 
gimp, one crafts- 
man obt ained a 
com.mon spring- 
type clothespin to 
spread the gimp 
apart. The open 
end of the pin was 
pressed together and inserted vertically 
between the gimp, after which it was re- 
leased as shown, thus expanding the rolled 
edges to insert tacks. The pin is com- 
pressed and moved along the gimp as the 
tacking progresses. 



Reflectors on Bicycle Pedals 

Most bicycles have red reflectors on the 
fender to reflect the lights of a car ap- 
proaching from the rear and warn the 

dr iv^er, but few 
riders take the 
precaution of 
warning a motor- 
ist who might ap- 
proach them from 
the side. This can 
be done quite eas- 
ily, however, by 
attaching red- 
glass reflectors to 
the ends of the 
pedals. The type backed by metal are eas- 
ily soldered to the pedals, and are notice- 
able because they rotate with the pedals. 



Cl^^'i^d adhesive on gummed- paper tape 
can be softened so that it will stick by add- 
ing a few drops of glycerin to the water 
used for moistening. 
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Of course, dimensions of the various parts may hove to be 
filtered fo suti the camera used. In addition to the clamp 
far holding flie camera boc^ tr^bfly ofoinsf tlie light bo^, 
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Surplus Wire Wound on Spools 
from Headlight Reflectors 




Neat, useful spools for storing odd 
lengths of magnet wire or single and dou- 
ble coixl can be made if some old auto 
headlamp reflectors are at hand. Bolt them 
together as shown, leaving the end of the 
bolt projecting for a short distance at one 
end. Then, by clamping a piece of pipe 
vertically in the vise, the bolt end can be 
inserted Into it and the spool wdll rotate 
while removing the wire. These spools can 
be made to take any amount of wire by 
inserting various lengths of spacers, 



Muffler Buttoned to Overcoat 

Instead of stick- 
ing your muffler 
in the pocket or in 
one of the sleeves 
when you take off 
your overcoat, 
why not button it 
to the coat so that 
it always wdll be 
in place when 
needed? Near one end of the muffler make 
a buttonhole, put the muffler around your 
neck and then sew a button to the inside 




of the overcoat in a poisition corresponding 
with the buttonhole In the muffler. Then, 
when you take off your coat, you can. for- 
get all about the muffler because it ia but- 
toned in place and cannot get lost. 



rily SHt.Afti 



Metal Cam on Tinners' Shears 
Deflects Long Strips 

Usually a long cut wnth tinners* shears 
in a piece of heavy sheet metal is hindered 
by interference of 
the waste stock, 
w^hich does not 
bend or curl out of 
the way as the cut 
proceeds, To de- 
flect the waste 
stock, attach a 

piece of metal under the end of the pivot 
bolt as shown in the photo. Be sure that 
the angular edge of the metal faces the di- 
rection that the cut is being made. 




Dtr.c:c?t& powNwARtr 



Fishline Sinkers Provide Weights 
for Small Chemical Scales 

Photographers and others who ipb: 
chemicals from the same formula fre- 
quently, will find that ordinary Hshline 
sinkers provide good weights for their 
balance scales. To make up a set of the 
weights, weigh each chemical in the for- 
mula carefully by the usual method and 
then take one of the sinkers and whittle it 
down until it just balances the chemical. 
Mark the name of the chemical on the 
sinker and then do the same thing with 
each chemical in the formula. The next 
time you make up the formula all you have 
to do is put the required weight on the 
scale and pour in the chemical until it is 
balanced. This saves reading the formula 
each time or taking care in w^eighing it. 
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, Ship’s Wheel Top on Smoking Stand Rotates 




Pivoted so that it rotates for convenience 
in reaching articles^ the helm-like top of 
this smoking stand gives it an unusual ap- 
pearance- The entire assembly is a simple 
turning jobj the top being deeply recessed 
and holes drilled in the edge to take the 



eight handles. Two tenons are turned on 
the upper end of the standard, one on 
which to pivot the top, and a smaller one 
on the end to take a knob, which prevents 
the top from coming off and also serves as 
a finger grip for lifting the smoking stand. 



Rainproo/ Mounting for Weather Vane Has Glass Bearing 



Here’s a mounting for a weather vane 
that reduces friction to a minimum so that 
the vant? turns freely. The standard is pipe 
with a cap at the top, which is drilled in 
the center and a smaller pipe soldered into 
the hole, Th is pipe if; reamed to lake a 

brass rod, which carries the vane. The 
pointed end of the brass rod rests on a 
glass disk inside a cap on the lower end of 
the small pipe. One half a brass ciirtain- 
pole ball is soldered to the rod as shown, 
to keep water from entering the assembly. 
— Fred T. Oakes, Croton on Hudson, N. Y, 



C In expensive acidproof paint LLsed to re- 
pair storage batteries, makes a good lining 
for tanks or trays in which chemicals or 
photographic solutions are to be used. 
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I^INISHING becomes the easiest part of 
the job when done with a spray gun. 
Not only is spraying many times faster 
than hand brushing^ but it also gives su- 
perior work and permits the use of fast- 
drying lacquers and synthetic enamels. 

Many different arrangements are used 
in spray finishing. The simplest practical 
setup is the portable unit shown in Fig. 4. 
The condenser. Fig, 5, can be made from 
2^in. pipe and can be arranged to drain 
from either the bottom or end. The con- 
denser smooths out pulsations in the air 
supply, and also extracts the water and oil 
which form when the air is compressed, A 
more elaborate setup where the unit is to 
be stationary is shown in Fig. 6. In this 
arrangement, air is first pumped into a 
storage tank. An automatic switch on the 
tank turns off the motor when the pres- 
sure reaches 100 Ihs., and turns it on again 
when the pressure drops to 80 lbs. Since 
the full 30 lbs. pressure is seldom needed, 
the main air line must be piped to a trans- 
former. The transformer consists of two 
parts. The upper part is a regulator, which 
can be adjusted to deliver any required air 
pressure; the bottom part is a condenser 
as already described. 

The spray gun for the portable installa- 
tion shown in Fig. 4 must be of the bleeder 
type. The unit shown in Fig. 6 takes a 
non- bleeder gun. A bleeder gun is con- 
structed to pass air at all times and must 
be used when air is taken direct from the 
compressor or where the compressing unit 
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ATYPJiCAL HOMLSHOP INSTALLATION 



does not have some form of pressure control. A jion-bleeder gun 
can be made a bleeder type by tying back the trigger^ as shown 
in Fig. 10, to pass air but not pulled so far as to pass fluid. Two 
or three other features of gun construction must be considered. 
Most important of these is whether the gun shall be suction or 
pressure feed* In the suction feed, the fluid is pulled to the no7.zle 
of the gun by the vacuum created by the air; in the pressure 
feed, air is introduced into the paint cup to force the fluid to the 
nozzle* Pressure feed is useful and necessary for heavy fluids; 
suction feed is practical for average fluids and is simpler and 
less expensive. 

Most guns can be used with cither pressure or suction feed. 
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RIGHT -GUN WOVES PARALLEL TO SURFACE OF WORK WRONG ^ ARCllVG CAUSES POOR DISTRIBUTION OF FiNlSH 







Fig. 3 shows a gun an-tinged for suction 
feed. By fitting a pressure feed cup and a 
different cap, the gun can be used with 
pressure feed. Many workers neglect the 
second feature — changing the cap— but it 
is of considerable itnportance. If you sight 
across the nozzle of a suction-feed gun, as 
sho’WTi In Fig. 1, you will notice that the 
fluid tip projects about %2 in. beyond the 
air cap. This arrangement, as 
shown at A, Fig, 2, creates the 
vacuum necessary to draw the 
fluid to the nozzle. B shows the 
prcs,< 5 iur 0 capj W'hich extends be-- 
yond the fluid tip. This cap will 
not work w^ith suction feed. The 
cap shown at A (suction feed) 

\vill work wdth pressure feed but 
gives poorer atomization of the 
fluid. The cap sliown at C is a 
universal design used for either 
suction or pressure feed, but Jess 
effective wdth either than a true 



suction or pressure cap. 

The air cap of an ex- 
ternal-mix gun has three 
holes in it The central 
hole passestheair which 
breaks up or atomizes 
the fluid. The two outer 
01 ' horn holes pass air 
which forms the atom- 
ized fluid into a definite 
pattern. When air passes 
through the center hole 
only, the pattern is 
round, as showm in Fig. 
9; when air passes 
through all three holes^ 
the pattern is the famil- 
iar fan spray. The long- 
er dimension of the fan 
spray, Fig. 9, is called, 
somewhat incorrectly, 
its width. This pattern can be moved to 
any angle by turning the air cap, the pat- 
tern being always opposite to the position 
of the horn holes. Thus, if the hom holes 
are horizontal, the long dimension of the 
fan pattern will be vertical. This is the 
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adjustment usually uised. Must 
guns make a fan pattern only^ 
but better quality guns make 
both fan and round patterns. 
When the gun is of the internal- 
mix type, that is^ the air and 
paint arc mixed inside the cap, 
the air cap is slotted to give the 
Kamo fan spray. Between exter- 
nal and internal mix guns* ex- 
ternal mix is the most prevalent 
and practical 

The first operation in spray 
finishing calls for the making of 
a pattern. Hold the nozzle of the 
gun about 6 in. away from a 
sheet of cardboard or paper, as 
shown in Fig, 8, and pull the 
trigger* The resulting pattern 
shows whether the gun is prop- 

Rigtitt wtiAptfided an strings for 

finishing. eonftructiffn of & 

simpt* turntable 
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THICK WOOD BLOCK 



erly adjusted to go ahead with the 
work. Fig, 11 show’s the perfect 
pattem^a long oval, wdth the 
paint evenly distributed and fine- 
ly atomized at the edges. The 
heavy-center pattein. Fig. X2, is 



SPRAYING RECOMMENDATIONS ^ 



SHELLAC. ,** 4. 3-IB, cut. Can !»^ mboA ei- 
ther tuctloit or pr«4«urc 

Varnish Uj« spraying vamSEh at cjtn 

consistency. Thin bruihin^ ymr- 
nish Hold nozzle 8 to 10 

Ln. frum work. 

LACQUER .-.-Reduce 2S to iso'll dependine 
upon type. Hold nazzle 6 to 8 in- 
from work. Apply full wet cnnt«. 

SYNTHETICS .Spray mist coat, first cuat- While 
still tacky, apply Full wet cost. 
Average synthetic work* IjcM 
pressure Feed, hut can he thinned 
as required fur suction feed. 

PAINT - -Oil psJjits and enamels should 

be thinned as required. Hnld 
nozzle 8 to tO In. from work. 



*WItb maintained air pressure between 22-2& Ihs, 



COMMON FAULTS 



DRV SPRAY 4 ,The sandy, ^''orange peel" effect 
encountered when spreytn; lac- 
quer and synthetics I* usually 
caused by holdin^f nozzla too far 
from work so that Only a dry 
dust is deposited on the work. 
Correct hy working; closer, in* 
creasinf fluid or reduclnr air. 

PINHOLES, .Caused by holding £un too close 
to work, or, excessive air pres- 
sure, or, heavy fluid; also can be 
caused by work improperly ailed. 

BLUSHING .--Blushing; is a whitish cast On 
lacquer caused by absorption of 
moisture* Seldom encountered 
except during summer* Correct 
by sddinflr retarder to lacquer, 

SAGS.-.,-. — Sacs or curtains are caused by 
too much material on work. Cor- 
rect by working ftm faster Or 
decreasing fluid. 
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the workj and stop it immedi- 
ately after running beyond the 
work* Overlap your strokes 
about on 3 -half, that is, the edge 
of the second stroke should come 
to about the center of the first 
stroke. Keep the gun in motion* 
A second point to be consid- 
ered is the distance from the gun 
to the work. This varies 
with different materials 
and guns, but B in* is a 
good general average. 
Spraying distances for 
certain materials can be 
checked readily by span- 
ning the fingers from the 
gun nozzle to the work, as 
shown in Fig, 18, 
Cleanliness is of prime 
importance in spray fin- 
ishing, Strain any doubt- 
ful material through a tea 



poorly atomized, caused by insuf- 
ficient pressure. The peanut pat- 
tern shown in Fig* 13 gives good 
distribution, but is poorly shaped. 

It is caused by the clogging of one 
of the horn holes. The pattern 
shown in Fig. 14 is usually caused 
by a dirty gun, resulting in a partial clog- 
ging of the fluid tip. The split pattern, Fig* 
15, results when too much ail pressure is 
used, and is corrected by reducing pres- 
sure or increasing the flow of material* Of 
the various patterns, the one shown in 
Fig, 12 will give most trouble to the home- 
shop owner. This fault is one of equip- 
ment — there is not enough pressure to 
break up the paint which is being sprayed. 
To some extent, this can be corrected by 
cutting down the amount of fluid delivered 
to the nozzle {your gun should have an 
adjustment for this), but the only true 
remedy is to install a larger compressor or 



use a smaller gun. 

After obtaining a good pattern, you are 
all set to spray. The very first rule to re- 
member is always to keep your gun at 
right angles to the surface being finished. 
Fig, 16. This requires a flexible wrist, and 
demands a little attention until the right 
movement becomes automatic. Fig. 17 
shows the common fault of the beginner. 
Arcing in this manner causes poor distri- 
bution of the finishing material. Learn 
how to ^‘trigger** your gun. The start and 
finish of a stroke on a fiat -wall surface 
must he feathered off. If you are working 
on a flat surface which can be covered with 
one stroke, start the fluid before you hit 



CAf JboArd stript can be ueed far a iarge percentagt 
of tprayi/tg ^abt tuft* re tnaxhing u neceiiary 

strainer or cloth. Fig. 19. Always clean the 
gun after using it. This operation is very 
simple, and is done by simply placing the 
fluid tube in a jar of thinner and pullmg 
the trigger, as shown in Fig* 21* Some 
workers also alternate this by holding two 
fingers lightly over the nozzle, as shown in 
Fig. 20, When the trigger is pulled, the 
thinner surges violently in the cup and ex- 
erts a powerful cleaning action. 

While spray finishing can be done any- 
where in the shop, it is best to reserve and 
equip a certain space for the work. F^, 7 
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shows a typical installation. Fig, 22 shows 
a simpler arrangement. A turntable on 
which work can be placed and rotated Is 
a worth-while item, and can he made eas- 
ily as shown in Fig, 23, An exhaust fan is 
a nice feature^ but not strictly necessary 
in the home shop where only one piece at 
a time is finished. Most workers get along 
nicely by opening two windows of the 
basement, thus creating a cross current 
which quickly carries away fumes caused 
by the spraying of the finishing material. 
Notice that on the portable outfit shown in 
Fig. 22, the motor, compressor and con- 
denser are combined in one unit- The set- 
up shown in Fig, 7 is a larger stationary 
installation using a transformer, the top of 
which can be seen behind the iA70rker, 
Portable equipment has a nice feature in 
that it can be moved to any location. Thus, 
if you want to stencil a border on the 
kitchen wall. Fig. 24, it^s no trick to pick 
up the equipment and carry it upstairs. 
Tlie stenciling opei'ation shown here is 
done with the usual paper or metal sten- 
cils, holding a strip of cardboard against * 
the wall to catch any overspi'Sy, Stencils 
should be worked with a round spray. If 
your gun does not have this adjustment, a 
round spray can be made by blocking off 
the horn holes with friction tape, as shown 
in Fig. 25. Fig. 26 shows how a strip of 
cardboard is used to catch over spray when 
finishing woodwork. Similar methods can 
be used to protect windows and other sur- 
faces. Where clean separation is required, 
as in two-tone color work, masking tape 
should be used to cover areas which are 
not to be painted. 



Glass Drilled with Silicori'Carbide 

I have found 
that a pointed 
piece of silicon- 
carbide is superior 
to a steel drill for 
making holes in 
glass. When 
chucked in a drill 
press or hand drill, 
the silicon -carbide will penetrate the glass 
faster than a drill without the chances of 
chipping it. The pointed end of the carbide 
should be dipped in water occasionally. 

— Nicholas Biebel, Buffalo, N. Y* 



Desk Slide Instantly Converts 
into Drawing Board 




Office workers who occasionally need a 
sketching board will find this combined 
desk slide and drawing board w'orth- while. 
It is made from %-m. material, doubled to 
fit in the slide slot of the desk, TTiree pieces 
are hinged together so that, when the slide 
is pulled out, one section drops down to 
support the outer section at any angle. 



Saw Vise Serves as Depth Gauge 

Fastened to a 
hand-saw blade to 
limit the depth of 
the cut, a small 
saw vise serves 
nicely as an emer- 
gency depth 
gauge. Remove 
the vise from its 
bench damp and 
place the jaivs on 
the saw blade, 
making the distance from tips of teeth to 
the jaws equal to the depth of the cuts you 
wish to make. Start the cuts with the 
point of the saw where you can sec the line 
easily and finish with the portion of the 
blade under the Jaws^ 
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Table-Tennis Balls Dispensed 
One at a Time 




^nnall opening was made in the center of 
the rubber so that the handles could be 
inserted into the can. When they were 
withdrawn the rubber tended to wipe ofF 
the surplus paint. 



Jig to Hold Camera in Vise 
Facilitates Repair Work 

When repairing 
the bellows of 
your camera, or 
when working on 
other parts of it, 
you will find this 
simple for 
clamping the cam- 
era rigidly in a 
vijje a great help, 

The Jig is nothing 
more than a small 
wood block drilled in the center to take a 
standard V-i-20 machine screw for attach- 
ing the camera to the block. The block can 
be clamped in the vise at any angle. 




A neat holder for several table -tennis 
balls can be made from a 2-in. cardboard 
mailing tube, which is mounted on the 
wall near your tennis table. Just below 
the bottom end of the tubcj screw a short 
piece of angle iron to the wall to serve as 
a shelf. Directly under the end of the tube 
fasten a curved spring to the shelf, letting 
one end extend down between the shelf 
and the wall to hold it in place. The spring 
keeps the balls from coming out. To re- 
move them, grasp the bottom ball with the 
fingers and press down against the spring. 

— Donald C. Stiles, Springfield, Mass, 



Paint-Dipping Can Has Wiper 

One craftsman 
who made up sev- 
eral hundre d sm all 
wood novelties 
with handles that 
had to be painted 
near the ends, 
rigged up the dip- 
ping can shown. 
This consisted of 
an ordinary paint 
can with a piece of inner tube stretched 
over the to>p and held by a rubber band. A 



Auto Steering-Gear Mechanism 
Serves as Reduction Gears 

For operating models^ small machines 
around the home and other light work, the 
steering-gear mechanism from an old car 
will serve nicely as reduction gears. Also, 
it can be used to step up the speed by belt- 
ing the motor to a pulley slipped onto the 
stub shaft where the steering-wheel shaft 
entered the housing. Many of these gears 
have a reduction as low as 17 to 1, If it is 
used to step up the speed, care must be 
taken, of course, to keep the gears prop- 
erly lubricated. 
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By R. E. BEST 

’VT'OUR choice mmiature films can be 
showiTi to best advantage by proiecting 
them on a screen like the old-fashioned 
lantern slides. Instead of having a large 
number of these films printed commercial- 
ly, which would be expensive, you easily 
can construct a printer like that in Fig. 1, 
and make them yourself at a cost which is 
comparatively negligible. Thirty-five mil- 
limeter positive film can be purchased in 
100-ft. rolls for about two cents per foot 
and you can print seven pictures of the 
standard miniature size to the foot. It is 
necessary to print a number of pictures at 
a lime and then develop the whole strip at 
once. Of course, the film must be protected 
from the light during interv^als between 
exposures, and there also must be a device 
to move the film the proper distance after 
each exposure, This should be the distance 
measured by nine perforations in the him* 
Figs. 2 to 6 inclusive show the lightproof 
magazine and the arrangement for wind- 
ing the film accurately. If you have access 
to a lathe you will find no difficulty in 
making a film-spacing sprocket to the di- 
mensions given in Fig. 6. Sprocket teeth 
can be cut either with a milling attach- 
ment, or by turning the cutting tool side- 
ways in the tool post and moving the car- 
riage back and forth by hand* If no lathe 
is available a sprocket can be built up by 
hand which will be sufficiently accurate 
for this work. First make two disks of 
M«-in* brass or steel and carefully file in 
the teeth to the dimensions given, in Fig. 6. 
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The two sprockets thus made are spaced 
and soldered to a ^o-in, brass rod as 
shown. Solder a washer in. thick at 
each end making the sprocket 1% in. over 
all. Solder or pin a short piece of tubing 
to the shaft and to this solder a piece of 
No. 20-ga. sheet brass to serve as a stop or 
pawl to engage the trigger at the end of 
each revolution, as in Figs. 4 and G. 

Next, construct the film magazine of soft 
pine to the dimensions shown in Fig, 6. 
The 2 and 2%-in, openings in the magazine 
are for the unexposcd and exposed por- 
tions of the film respectively. The sprocket 
fits into a ^/4-in. hole as indicated. Chan- 
nels for passage of the film must be cut 
wide enough to permit it to move between 
strips of soft felt and narrow enough to be 
lightproof. Fasten a !4-in. plywood cover 
over the back with screws, using a piece 



- 

WINDOW 



of felt for a lightproof gasket as shown. In- 
sert and glue in place a length of 
dowel in each magazine to hold the film 
supply and the take-up spool, and fit the 
sprocket into brass bearing plates which 
are fastened in place with small screws, 
Fig. 0. Note that the sprocket shaft must 
project far enough so that the pawl w'ill 
strike the trigger at the end of each revo- 
lution, Fig. 4. Glue a piece of fell to the 
front of the block so that when the cover 
is fastened with bolts and wing nuts it will 
be light-tight. 

The winding spool is center drilled and 
slotted along the side to engage the end of 
the film as showm in Fig. 5. The key for 
turning the winding spool consists of a 
^4-in. brass shaft, two brass washers and 
fw'o cross pieces soldered into slots at each 
end of the shaft, one to engage the end of 
the winding spool and one by which the 
whole thing is turned. The cover is fitted 
with a spring -actuated trigger to engage 
the pawl on the sprocket shaft after each 
revolution and release it for the purpose 
of letting the film move into its new posi- 
tion. Strips of felt should now be glued 
onto the bottom and in each of the film 
channels so that it will be Impossible for 
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light to penetrate to the film magazines, 

Nextj you make a base as in Fig. 2, hav- 
ing two compartments in* deep into 
which the film magazine will fit. Line the 
rear compartment with felt so that when 
the magazine is placed there between ex- 
posures the entire film will be protected 
from the light. The front compartment has 
a glass window^ Figs. 2 and S, fitted in flush 
with the surface in such position that the 
light coming through it and the negative 
will strike the positive film. Paint the 
margins of the glass so that the unpainted 
portion is a rectangle with cuiwed comers 
'Mil by iMii in. in size. The light for expos- 
ing the film should be a ten-watt lamp 
placed in the bottom of a box 5 by 5 by 20 
in* and fitted w'ith a convenient switch. 
Figs, 1 and 2, Make the top 5 by 5 by 12 in, 
so that it can be clamped to the top of a 
table. Cut an opening 4 in. square over 
the light* 

Now, to operate the printer* load the film 
magazine and place it in the rear compart-^ 
ment of the base* Place the latter over the 
light box and fit a negative strip over the 
glass window as shown in Fig, 2. Turn off 
all lights (except a ruby light) and move 
the magazine over to the front compart- 
ment of the base* Snap on the white light 



and expose from two to fifteen seconds* 
depending on the density, release the trig- 
ger and turn the film into position for the 
next exposure, then return the magazine 
to the rear compartment of the base, after 
wMich you can turn on the room lights 
and arrange a new negatu-^e for printing* 
There are several inexpensive projectors 
on the market which will handle 35mm* 
film. 



Electric Heater Used as Flash Gun 

I find that an 
electric heater 
having a chrome 
reflector provides 
an ideal photoflash 
lamp. These heat- 
ers are reasonable 
in price and the 
large rcfl Cc to r s 
throw light over a 
wide area. A feed- 
through tumbler 
switch is a con- 
venience* and tw^o 
or three bulbs may be fired at once by us- 
ing double or triple sockets. 

— Arthur Trauffer* Davenpoit* la. 
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Clogged Drain Pipe Cleaned 
with Heat of Blowtorch 




In early types of plumbings several lines 
are often run into a common discharge 
with the result that the main line clogs at 
the junction. When a plumber cannot be 
found, the hou*seholder can often clear the 
lines by an old trick of the trade. Direct 
the flame of a blowtorch back and forth 
along the underside of the pipe until it be- 
comes hot. Then follow the flame by strik- 
ing the pipe sharply with a hammer. Do 
this at all sides of the junction. The heat 
will swell and even steam the clogged mass 
while the hammer blows will loosen it. 



Scoops Made from Shoehorns 

When bent as indicated, shoehorns make 
excellent scoops for hEUidling photographic 
chemicals. Shoehorns being inexpensive, 
several scoops can be made and one used 
for each chemicaL One of the features of 




the scoop is that when weighing powders, 
they may be added slowly to the scale pan 
by simply pushing them with the thumb. 

— Daniel Reynolds, Pontiac, Mich. 



Clothesline Pulley Shielded 
from Snow and Ice 

Pulleys support - 
ing "^traveling'* 
clotheslines are 
often prevented 
from operating by 
accumulations of 
snow or ice which 
freezes within the 
housing. If lengths 
of inner tube are 
cut and fitted over 

the pulleys as shown, they will act as ef- 
fective shields to prevent such difficulties. 

Sheet Metal on Ironing Board 
Reduces Arm Strain 

Instead of lift- 
ing the iron on 
and off the holder 
each time I set it 
down, I use a piece 
of smooth, bright 
sheet metal nailed 
flush with the 
i r oning -board 
surface as a hold- 
er. In this way I merely slide the iron off 
and on the metal, which also tends to help 
the iron retain its heat better than tho 
regular type of holder. 

— Mrs. N. C. Jensen, Chicago. 



Tape Aids in Drilling Small Parts 

When you have 
to drill a hole 
transversely 
through round 
wood stock, wrap 
the part tightly 
with tape before 
starting the hale. 

The tape tends to 
strengthen the 
wood so that there is less possibility of the 
drill splitting it. 

—Fred Cornelius, El Paso, Tex. 
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TARGET 



/fTtendecf /or with a pop gnn or pistatt ihit 
eicctrioaity operateti target sounds a hui^cr and 
dashes o light vjhen hitf and then autontati^:atly 
resets it sett ^ If desired, it can be used un air-- 
ride torjef /?>■ so/jatffmfioff rubber hot tie stop- 
pers fat the reftutut oorhs. A heavy cojiL^as back- 
stop will eotch the lead pellets for repeated 
A ptcufior feature of the target is that althoogb 
the largest earh is naturaHy the easiest (-o hit, 
due to a Swerage prineiple in the mechanism iJt fj! 
the most dil^ru^f with which to mahe a score* 
The sma// cork, on the other hoipd, is very sensi- 
tive* A direct hit is neeessory frt flrdtr to make 
the buzxer sound ortJ the light dicher. The tar- 
get ease ia 11 long and 3 in* square, and WOS 

made tram hard-pressed wood 



COfJrACT 
-* maOe. Hr£ft6. 

I WMlN COftK 

J P5 UlT-^^ 



BRASS ROO 



PUSMLlG^^T But a 

COR^ 
■ SOCKET 



COftK 



BELL 

TRANS- 



BUZZER 



An ordinary toy or bell transformoTf electric htiaser 
and flashlight l*u/ib complete the electrical equip- 
ment, which is wired as indicated ahoue^ The cir- 
cuit I# momentarily elorfad when ape of the three 
corhf is hit, and, as the busier and tight ore wired 
m the Ughi fiichera instead of throwing n 

steady tram through a screen- covered window m 
the front af (ftc case. The Weight af the brass rod 
rcCurns tte corks to their positions after each hit 
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Simple Jig Aids in Slotting Legs 
for Pegged Construction. 




’When constructing colonial furniture 
having “pegged" jobieryj slotting of the 
members to receive snug-fitting wedges 
can be done quickly and accurately with 
this jig. A hardwood blocks bored to take 
the tenon of duplicate pieces snugly ^ is 
clamped to the miter gauge of the saw in a 
position to allow the blade to be at exact 
center with the hole. The work to be 
slotted is inserted upright in the jig and 
passed over the saw* The height of the 
blade above the table determines the depth 
of the slot* 



Removing Broken Taps and Drills 

The home me- 
chanic who has 
the problem of re- 
moving a broken 
tap or drill from a 
piece of work 
where the hole 
can be re-tapped 
oversize, will find 
that a solution 
consisting of equal 
parts of water and concentrated sulphuric 
acid is helpful* Mix the solution by drop- 
ping the acid slowly into the water* Then 



apply it directly to the broken tap or drill. 
While the solution will not consume the 
broken member entirely, it will reduce its 
diameter so that the piece can be removed. 
The solution also acts on the metal around 
the hole so that the latter is bound to be 
enlarged slightly, 

— J. P. Driscoll, Buffalo, N. Y. 



Tape Roll Improved with Washer 

The annoying 
job of lifting the 
end from a roll of 
tape to tear off a 
piece is simplified 
by slipping a small 
metal washer un- 
der the end of the 
tape as indicated* 

The washer will stay in place, and the un- 
covered portion is easy to lift with the 
fingemaih — Frank Bentley, Clinton, Iowa* 



TumingLarge Disk in Small Lathe 

When I had a large disk to turn and the 
swing of my lathe was too small to accom- 
modate it, I slid off the tailstock and moved 
the heads lock to the extreme right end of 
the bed as indicated, This allowed the face- 
plate to hang over the end of the lathe bed 
so that I had plenty of room to handle the 




disk. An improvised post set on top of the 
bench top look care of the support for the 
turning tool. Of course, it was necessary 
to shift the motor to line up with the lathe 
pulley — R. Rapenport, Columbus, Ohio. 







A CANDLE mns 



^HAT'S right! The flame of a common 
^ candle is the sole source of power — no 
boiler, no displacement chamber^ no ex- 
plosion within the cylinder itself. Fig* 1 
shows how it works. You will see right 
away that it is essentially a model of the 
heavy-duty, horixontal-type gasoline en- 
gine, except for the hinged valve mounted 
on the cylinder head. This trap- door affair 
fits tightly over an opening in the cylinder 
when closed, and is actuated by a cam on 
the crankshaft. The lighted candle is set 
with its flame adjacent to the opening. As 
the piston moves in one direction, the valve 
opens and the flame is sucked into the cyl- 
inder. At the end of the stroke the valve 
closes. The moment the flame is cut off a 
vacuum is produced in the cylinder, and 
the piston is drawn inward on a power 
stroke* When the piston reverses its di- 
rection, the cycle is repeated. 

Fig. 2 details the base which is simply a 
matter of bending, filing and soldering 
sheet metal. The cylinder, Fig* 3, is a more 
fussy job* A 1-in. pipe nipple and cap form 
the body. The inside surface of the pipe 
must be machined smooth and bored to a 
diameter uniform throughout the length. 
Later the piston is turned to fit the bore di- 
ameter. The contact surfaces of the valve 
mechanism should be surface ground and 
then finished up on a surface plate* Soot 
which accumulates on the meeting sur- 
faces tends to seal the valve. As you will 
see from Fig, 3 the pipe-cap cylinder head 
requires just a simple shoulder cut in the 
lathe and then some careful hand filing* 

Fig. 4 shows the crankshaft, flywheels 
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and miscellanecois parts that finish up the 
assembly. The crankpin is pressed into the 
crank throws, making the crankshaft and 
connecting rod a unit assembly. The fly- 
wheels can be cast of gray iron, brass, or 
type metal. The cam must be mounted on 
the shaft with its center line at 90 degrees 
to the center line of the crank* The piston 
is made from a piece of aluminum rod ap- 
proximately 1 in. in diameter. The ring 
slot is wound with asbestos cord coated 
with graphite. Spacing sleeves center the 
'jonnecting-Tod end on the piston pin. The 



connecting rod is filed from a piece of 
by 'ifi-in;. aluminum or duralumin. 
The same applies to the push rod. The cam 
follower strip is spring steel from an old 
clock or phonograph. The tension of the 
spring must be determined by experiment. 
It should he sufficient to close the valve 
quickly when the engine is running at full 
speed. The cylinder is lubricated by coat- 
ing the piston with white vaseline each 
time it is taken out to clean the cylinder. 
If the engine is operated considerably, the 
cylinder must be cleaned frequently. When 
soot accumulation reaches a certain stage 
it will interfere with efficient operation. 
Note in Fig, 2 that there are no caps over 
the main bearings. This is done purposely 
so that the whole crank assembly can be 
removed easily for cleaning. 
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This Turned Bowl Has a Novel Ring Handle 




Unttii yptir trtends th^ 

it's Hk-eiy to taht thrm some 
time to guess fust hou? the htindle 
got inside the tt can’f be 

pulTetl out and close examinatien 
Will shovH it to tfC uW m one piece^ 

Oi ^^ourse, experienced woodturn- 
ers wili hitoW at antt that the toh 
Was done with a spectat tool 



You wonH lose or break the handle on 
this turned bowl because the handle is a 
loose ring turned out □£ the waste wood in 
the recess. The general design of the bowl 
proper can be most any that suits youi' 
fancy but the contour of the inside recess 
must be approximately the same as that 
indicated in the cross-sectional view shown 
on squares. The ring handle is 

turned with a tool made from an old file. 



The shank is bent as showm, the end 
ground to a bevel and the edge sharpened. 
When the cut has been run in deep enough 
to form half the ring, the bevel on the end 
of the file is ground in the reverse direc- 
tion and the cut completed by running the 
tool in from the opposite side. If you’re 
carefuh it^s an easy trick to turn out the 
ring with a perfect circular section. 

— Edwin M. Love, Monterey Park* Calif. 



Soap Aids When Appiying Color to Glossy Photographs 



If you have trouble in making water col- 
or stick to glossy or greasy su if aces, rub 
each brush full of color on a bar of soap 
before applying. With this method you can 
apply color to brass or steel, as the soap 
dissolves the grease and makes the color 
take if most of the grease is wiped off first 
with a damp cloth. 

— C, W, Woodson, East Aurora^ N» Y. 



CThe lens of a vertical enlarger should be 
protected against dust, as this may be the 
cause of dull enlargements. 
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Punch for Light Sheet Metal 
from Door Hinge 




Altered as indicated, a door hinge of the 
removable-pin type providers a handy ]ig 
for punching holes in hght sheet metal. A 
joint in the barrel of the hinge is filed 
down sufficiently to permit the insertion of 
the material, and the end of the pin is filed 
flat so that a neat hole will result when 
struck sharply with a hammer. 



Signals of Model Railroad 
Supported on Tie 

When it is impossible to screw model- 
railroad signals to the track base, which 
may be a rug or hardwood floor^ this sim- 
ple metal sub- base can be substituted for 
one of the ties in the track. Tin cut from 
a can will be found stiff enough when the 
sides have been bent as shown. Two holes 
in the end of the base projecting from the 
rails permit the signals to be attached with 
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small stove bolts or machine screw's. A 
wooden sub- base of proper thickness may 
be used instead of the metal, but the latter 
will match the factory-made equipment 
better, 

^ — ^John L, Story, Oklahoma City, Okla, 



Rubber Ball Holds Thread Spool 





STOOL OF THREAD 



When a spool of 
heavy thread is 
kept in the shop 
drawer for various 
uses about the 
place^ it often be- 
comes entangled 
with tools and is 
more or less a 
nuisance in every 
way. If a hollow 
rubber ball is cut 
open at one side, and the spool slipped in- 
side, this will serve as a safe container, and 
the thread may be dispensed by pulling 
through the closed slot of the rubber* 



Dial Carrying Phone Numbers 
Permits Rapid Selection 




Make up this dial, write on it the tele* 
phone numbers that you use the most fre- 
quently, attach it to your telephone and it 
will take only a second to find the desired 
number when you want to calk The dial 
is sheet metal and is pivoted to a sheet - 
metal bracket, which is in turn clamped to 
the telephone as indicated, A paper dial 
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caiTying the names and telephone num- 
bers is fastened to the metal with a small 
stove bolt. When you turn the dial to the 
opening in the support, nothing but the 
name and telephone number of the desired 
person shows- 

Easy Method to Serve Rigging 
on Fine Ship Models 

The finished appearance of a ship model 
can be improved greatly if the rigging is 
served in accordance with the practice on 
real ships. Two quick and. easj^ methods 
of doing this without expensive apparatus 
are shown in the drawing* In the upper 
detail a tin-box lid is punctured in the 
center to take a large pin, which is bent to 
form a hook to hold the rigging* Tie the 
rigging line to the hook^ then tie the serv- 
ing cord to the rigging line, pull the latter 
tight with the left hand, and at the same 
time, twist it in a counter-clockwise di- 
rection. While doing this, the left hand 
guides the serving cord into position. Each 
twist will add from 5 to 10 turns to the 
work. At the finish of each twist, a slight 
relaxation of the tautness caused by the 
left hand will permit the hook to spin of 
its own accord, thus unwinding the rigging 
line to its normal condition ready for the 



TlN-SOJt L(D 




next twist* The circular detail shows an- 
other W'ay of anchoring a hook. In this 
case the corner is cut from a square can, 
which is used instead of the lid, and is 
screwed to the bench top, 

—A. L, Delin^ Montclair, N. J. 



Tank Supply Pipe Supported 
by Auto Casing 




Attachment and removal of a tank sup- 
ply pipe at a w'lndmill may be simplified if 
the bail is discarded and the pipe support- 
ed with a section of auto casing, cut as in- 
dicated. A hole through the sides of the 
casing takes the pipe, which should he a 
tight fit to prevent turning or twisting. 
The elasticity of the rubber allows the pipe 
to be pushed down easily foj' removal from 
the pump spout. 



Radiator Improved by Reflector 

If your radiator 
or oil stove does 
not provide 
enough heat for a 
room, place a sheet 
of shiny tin, or a 
piece of paper 
coated with alu- 
minum paint be- 
hind it. This will 
act as a reflector, 
ajid prevent the heat from being absorbed 
into the adjacent wall. 

— Arthur P* Goldman, New York- 
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\^7H1LE the top figure in a raw-fur 
price list is the coveted prize of ev- 
ery trapper, fur buyers and graders know 
that a considerable portion of each sea- 
son’s catch of otherwise prime pelts must 
be devalued simply because of carelessness 
in the initial steps of skinning and curing 
each individual pelt to make it bring the 
highest market price. Care in preparing 
the skin begins at the time the animal is 
taken from the trap and continues until 
the pelt is packed for shipment. Many 
trappei's with long trap lines skin each 
animal as soon as it is removed from the 
trap. Others prefer to wash and brush the 
fur before skinning, hence carry the catch 
to the fur loft where the animals are 
skinned and the pelts scraped and 
stretched all in one 
operation. 

In many localities, 
weed and bramble 
patches are the habi- 
tat of certain fur bear- 
ers that obtain their 
food on dry land^ In 
the fall burrs and seed 
pods get into the fur of 
these animals and 
should be combed out 
before skinning them* 

A discarded hairbrush, 

Fig. 4, can be used to 



advantage, as it straightens the fur and 
leaves it sleek and shiny* Animals trapped 
along creeks and river hanks saturate their 
fur with mud and sand when trying to es- 
cape. These pelts are most readily cleaned 
by washing in lukewarm w'ater* Dry thor- 
oughly and brush the fur before skinning* 
The "cased" and “open" methods of re- 
moving the pelt from the carcass are ac- 
cepted by fur buyers as standard with 
certain fur bearerSn See Fig. 1. Like pull- 
ing your glove off wrong side out is a good 
description of the cased method* First, lay 
the animal on its back and with a sharp 
knife, Fig. 5, cut around the paw pads of 
the hind feet and slit down the back of the 
hind legs to the vent. This is the opening 
cut. Fig. 6. Now, suspend the carcass by 

means of a skinning 
gambrel at a conven- 
ient working height 
and carefully work the 
pelt down over the 
carcass, cutting the 
tissues loose with your 
knife where necessary, 
Fig. 7. Cut the pelt 
loose at the base of the 
tail on muskrat, opos- 
sum, and beaver. On 
others the tail bone 
should be skinned out, 
A neat job can be done 
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by Inserting an umbrella rib or a short 
length of stiff wire on the underside be- 
tween the skin and tailbone to serve ns n 
guide for the point of the knife* Skin out 
the front legs w'ith a direct pull as in Fig. B. 
Use care in skinning out the head, work- 
ing very close to the skull and cutting 
loose the eyes and ears* Fig* 11. The pelt is 
very thin at this point and tears easily so 
don't try to hasten the job by a vigorous 
pull. Skin with your knife to the tip of 
the nose* 

Remox^e pelts by the cased method on 
the following animals: Muskrat, mink^ 

skunk^ opossum, ertnine^ fox, wolf, lynx, 
civet cat* coyote, martens hsber* otter* lynx 
cat, and wolverine. Raccoon, badger, wild 
cat, beaver,, and bear are open skinned. 
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Skinning by the latter method^ you slit 
down the back of the hind legs to the vent 
and cut the pelt open from the point of 
the chin to the end of the tail down the 
center of the belly as in Fig- 9. Cut around 
the paw pads and slit down the inside of 
the front legs- Then carefully skin the pelt 
from the carcass^ Skin beaver as cleanly 
as possible as the pelt Is very difficult to 
flesh* 

Fleshing the pelt after skinning is al- 
ways necessary as it Is practically impos- 
sible to remove the pelt without some of 
the fat and flesh clinging to it. If this Is 
not removed it may cause spoilage or im- 
proper curing of the skin, resulting in the 
hair falling out. One of the quickest ways 



to flesh a small pelt 
is to slip it ov^er one 
hand like a glove, 
fur side in, and with 
a knife or an old 
spoon grasp the 
chunks of fat be- 
tween the thumb 
and blade as in Fig* 
10, This method Is 
used mostly in 
fleshing muskrat 
pelts where a large daily catch makes 
speed essential. Another method of flesh- 
ing with an old razor blade or a sharp knife 
is to stretch the pelt on a drying board and 
with a thumb and fmger of one hand grasp 
the chunks of fat. straining the tissues 
joining them to the pell and sever with 
short strokes of the razor blade or knife* 
Start at the head and work down. Open- 
skinned pelts. Fig. are most readily 
fleshed by this method. 

Although it takes more timeT scraping 
with a fleshing knife wdll remove nil bits 
of fat and flesh without the danger of cut- 
ting holes in the pelt* Equipment used in 
this method is showm in Figs. 2 and 3. Tire 
fleshing boards are made up in various 
sizeSy the fur bearers in your locality gov- 
erning the dimensions and contour of the 
boards. They should be made from 2-in. 
stock to permit rounding the side against 
w'hich the scraping is done* The working 
face is planed and the ridges sanded 
smooth. Make the hardwood fleshing knife^ 
Fig- 2. sufficiently large to grasp fiiTnly in 
both hands, and plane it to a sharp edge. 

To use, pull or drape the pelt on the 
fleshing board, skin side out, w’orking only 
against the rounded portion and turning 
the pelt as you scrape from the head down. 
Scraping too hard w'iil loosen the hair 
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roots. Use )ust enough pressure to work 
the excess fat from the skin. Clean, dry 
sawdust sprinkled on the pelt absorbs 
much of the oil squeezed from the fat while 
scraping. Continue the scraping until all 
bits of fat and flesh have been removed, 
then wash the skin with a non -caustic soap 
and lukewarm water* 

When the water has dried from the fur 
the skin should be stretched immediately* 
Spring" steel wire stretchers for the smalU 
er cased pelts. Fig, 12^ are generally rec- 
ommended, They have a tension to prop- 
erly stretch all sizes of pelts for which they 
are intended, and allow circulation of air 
for better curing. When making your owm 
stretching boards for cased pelts, a smooth 
symmetrical shape is the thing* Irregular 
or overstretching will thin the pelt, loos- 
ening the hair roots and causing the hair 
to fall out. Proportion the pelt-drying 
boards to just take up the slack in all di- 
rections leaving the skin free of wrinkles. 
Several sizes will be needed* 

In stretching, drape the pelt on the 
board with the belly on one side and the 
back on the other, centering the front feet 
openings an equal distance from each side* 
Tack the skin at the butt end after pulling 
up the slack. The following list of pelts 
should be stretched and dried skin side 
out: Muskrat, skunk, opossum* mink, civet 
cat, otter, ringtail cat, and w^easel. To pre- 
vent sticking, which makes it almost im- 
possible to remove the skin from the 
stretcher, the following should be placed 
first on the board skin side out and al- 
lowed to dry a few days. Reverse the pelt 
when it ceases to be tacky and finish cur- 
ing fur side out* Wolf, coyote, fox, lynx, 
marten, fisher, and wolverine are preferred 
by the fur trade in this manner* 

Stretch an open -skinned pelt by tacking 
to the side of a building. Fig* 1, or, if there 
is danger from rodents, make a panel of 
boards and hang it from the rafters. Get 
a square effect on I'aceoon and badger* 
Tack fur side in for bolter curing. Lace 
beaver skins on the Inside of a whre hoop, 
fastening first at four points equidistant 
around the hoop. Gradually stretch be- 
tween these points by lacing cord through 
the edge of the pelt and around the hoop 
with a sacking needle as in the upper 
detail in Fig. 1. Hang pelts in a cool, dry 
place for curing* 



Beam Compass from Curtain Rod 
Scribes Long Arcs 





In swinging curves of a large radius, you 
wall find a flat, telescoping curtain rod 
handy as a traverse compass. A flat-head 
thumb tack is soldered to the outer end of 
one member to serve as an axis, while the 
inner sliding rod is drilled at the extreme 
end to take the point of a pencil. Adjust- 
ment is made with a thumb nut soldered 
over a hole, which is drilled near the end 
of the inner rod. 

Camera Shutter and Stop Watch 
Operate Simultaneously 

Desiring to op- 
erate my camera 
shutter simultane- 
ously with a stop 
watch, I used the 
arrangement indi- 
cated in the draw- 
ing* This is noth- 
ing more than a 
small bracket sol- 
dered to the back 
of the watch to 
take the end of the shutter release cable so 
that both the cable -release and the starting 
knob on the watch can be operated with 
the thumb of one hand* 

— Armand Thyot, Cohoes, N* Y* 
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Vacuum Cup Serves as Handle 
for Celluloid Triangle 




The home draftsman and student will 
find that one of the small soft rubber vac- 
uum cups serves nicely as a handle on a 



celluloid triangle. The cup is held com- 
fortably with the fingers and can be used 
on a protractor or other drawing-board 
device as well as a triangle* 



Rubber Feet on Framed Photo 




When framed 
photos are kept on 
tables and other 
pieces of furniture, 
there is possibility 
of marring the 
highly polished 
surfaces unless the 
frames of the pho- 
tos are provided 
with non-scratch- 
ing feet. To do this easily, just insert a 
couple of rubber-headed tacks in the low- 
er edge of each frame as indicated. 



A Masterpiece in Ship Models 

Da yuit want a model of one of th« tnaat autataDdinff warahipa in liiatdry? If an, huLlit the 
ereiffn of the S^aa.” Complete tnfornrtatiDn on tH* contiructiDn thU omtitfrly d«<frirated, and highly 
pictureaqu? mad«], 34 in* lonff nnd iiii hffh pv«r la giv«n in nur hluepHnCt S2& to 83S fncl.r 
priced at $1.50’ per s«t. Deacriptive te^ct in, bound hooh» $1.QQ additia-DaL. 




PLANS ON 

OTHER WORTH-WHILE MODELS 

Ctoud'* Cffppar SAfp-^^TOS-? 1 4A; No 
collection la Complete without a clipper. 
Complete with full-Bizc lift tempfatea" 

"i/dff 71 f*^18A : Model of boat uaed 

hy Dutch Seaman, Henry Kudaon — $1,00* 

Ree" 969 to 96ft: 32 in. apeed boat for 

circular race couraea. Powered by mldeet 

gas engin e $1,00. 

yikinf SAip Model — Add? Used by Norsemen 
in early explorations, td-ln. bull — 25c. 

‘*Santa Micrrir" — 759: Simplified design af Co- 
Lumhus* flagship* About 18 in* Longn — ,2&c* 

"‘l/.S-rSi Penapeofa^^ — 863 and 864 j Midget de- 
sign of 1 9,000- 1 on treaty cruiser — 90ci* 

Prairie Schooner^— 7 Z8: Model is quaint re- 

minder of cflvered-WBgon days. Wagon with- 
out top, 8^ in. long — 25c* 

Afodef Cofonluf Coonon — '735: Perfect tO-in. 

miniature of guns used during days of 1776. 
Turned brass and wood — ^2Sc. 



Blueprint Department, Popular Mechanics Magazine, 200 E* Ontario St,, Chicago 








f UST the thing for edging long boards, 
^ fitting doors and jointing smaller 
pieces of stock at the bench, this electric 
hand plane is made from a discarded 
vacuum -cleaner motor, a piece of hard- 
wood, some sheet aluminum and a few 
small bolts. If you've ever had the rath- 
er disagreeable task of fitting a door 
with, the ordinary hand plane you will 
appreciate this tool, as 
the high-speed cutter 
whisks away the waste 
wood down to the di- 
mension line in a frac- 
tion of the time and 
be sides, it leaves a 
glass-smooth surface. 

Or, if you need a joint- 
er just turn the ma- 
chine upside down and 
clamp the handle in 
the bench vise as in 



Fig, 4, In this posi- 
tion it’s especially 
handy for squaring 
up small pieces of 
stock. 

Figs. 1, 2, and 3 tell 
practically the whole 
story of the assem- 
bly. Of course, the 
arrangement of the 
parts shown is that 
suited to the charac- 
teristics of one par- 
ticular motor. This 
means that if another motor of somewhat 
different design is used minor changes in 
details of the assembly may be necessary. 
Now, referring to Figs. 5 to 8 inclusive, 
you’ll get a good idea of how the parts are 
made. The guide. Fig. 5, is bolted to the 
motor and then to the base, Fig. 7. A slot- 
ted bolt hole, Fig. 5, provides a means of 
adjusting the depth of cut. You will no- 
tice from Figs. 1 and 3 that the fan housing 
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has boon cut and fitted to the plane in such 
a way that it forms a combLnation knife 
guard and dust chute. The fan housings of 
most vacuum cleanei's can be adapted in 
tho manner shown by a bit of careful work 
with tho hack saw and a die. 

The cutter head is shown in Fig. 8, It is 
of the square two-hnife type and is drilled 
to fit over the motor shaft. Perfect run^ 
ning balance is of tho utmost importance 
as the head must operate without vibra’^ 
tion at high speed. This means that the 
hole for the motor shaft has to be exactly 
centered and the cutting edges of the 



knives must describe the same arc. One 
w'ay to test the head for static balance is to 
mount it on a short length of shafting with 
the ends projecting equally. Then fasten 
two razor blades to a block of wood, level 
them, and place the head with the ends of 
the shaft resting on the edges of the blades. 
If the head is even slightly heavy on one 
side it will Immediately roll until this side 
is down. To correct this tendency you re- 
move metal on the heavy side of the head 
wdth a file until the head will roll on the 
razor-blade edges without coming to rest 
at any one point 



Lightweight Metal Doubletree Can Be Assembled Easily 

The main leaf of an old car spring is used 
for the back of this metal doubletree and 
is braced with a piece of flat iron welded 
between the spring eyes. These form nat- 
ural connections for the singletrees, and 
squares of heavy iron welded to the top 
and bottom of the doubletree take the 
longue pin. 
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Tool- Post Grinder for Modelmaker’s Lathe 
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HOLDER — 



COLD’ROLUD 

STEEL 



After experimenting with several types 
of electric tool-post grinders^ I developed 
a be It- driven one that has proved ideal for 
use on small modelmakmg lathes.^ When 
held in a bench vise, It is also handy for 
use with small drills and tools> and has 
saved much filing when making small 
model parts. It is possible to do internal 
grinding in holes as small as ^ in, in di- 
ameter. As the grinder is designed to use 
abrasive wheels of the type employed in 
dental laboratories and those made for 
small hand electric grinders, a large vari- 
ety is available. The shaft was made 
from a pin vise, the metal handle of which 
was turned to the dimensions given. It will 
be necessary to ream the jaws of the vise 
slightly with a small drill to take the den- 
tal grinding arbors, which are in. in 
diameter. Bearings for the grinder shaft 
can be ground from cold-rolled steel to fit 
in the lathe tool post as shown, or they can 
be of a rectangular shape to bolt on the 
compound rest or clamp in a bench vise. 
Be sure to provide an oil hole in the bear- 
ing, A V-puUey can be turned for the 
grinder shaft, A sewing machine motor is 
fastened to the ceiling above the lathe and 
bolted to the grinder shaft. 

— C, K. Fankhauser, Bedford, Ohio, 



Thin Disks Chucked in Lathe 
with Aid of Drill Pad 

Thin disks, which are to be faced and 
must project slightly beyond the chuck 
jaws, are chucked easily if a drill pad is 
placed in the tailstock. The disk is held 
securely against the face of the pad and the 
W'hole moved up to the chuck with the tail- 
stock hand wheel. When in exactly the 
right position, the chuck jaws are tight- 
ened down on the work, which wiH then 
run absolutely true. 
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Lever- Action Tool Peels Logs 
with Little Effort 




When peeling the bai-k from a number of 
logs for the framework of a machine shed» 
one farmer saved several hours of tedious 
labor with this tool. It consists of a length 
of tire- iron bent to form the handle^ and a 
second piece of scrap metal, which was 
bent and sharpened to serve as the blade. 
In use^ the bark strips are started with an 
ax or hatchet, after which the blade of the 
tool is placed in the position indicated and 
driven along the log by forcing the handle 
prongs into the wood and pushing forward. 



Extra Pocket on Plumber’s Kit 
Holds Small Tools 

To avoid open- 
ing a kit for only 
one or two small 
tools, and to keep 
these items sepa- 
rate from the larg^ 
er ones, a plumber 
made an extra 
pocket from a seC" 
tion of inner tube 
and attached it to 
one side of his tool 




bag. The ends of the tube section were cut 
as shown to insert through slits in the side 
of the large bag. A slit along the upper 
side of the tube gives access to the contents. 



Printer’s Mitten Always Open 
for Handling Castings 



Printers who 
employ a casting 
box for casting 
mats in their shop, 
will find the mit- 
ten shown useful 
for handling hot 
ladles or eastings 
as it may be put 
on or removed in 




an instant without the use of the other 
band. The top of the mitten is stitched to 
a wire loop to hold it open, and the loop 
is provided with a hook for suspending it 
from the operator's belt. 



Barbed-Wire Hoop Keeps Stock 
from Overturning Small Tank 

When a small tank or tub is employed to 
water livestock, one farmer wraps a strand 
of barbed wire around it Just under the 




rim. While it does not prevent the safe 
conveyance of the tub, the barbs project 
sufficiently to prevent the animals from 
upsetting the tub with their noses. 
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Saw Table Converted for Drilling and Routing 
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Having a small circular saw of the type 
that has a removable table and one end of 
the mandrel threaded to take a chuck for 
drilling^ one craftsman converted the saw 
so that the tabic could be used as a drilling 
or routing table* To provide a support for 
the table when the latter is used for drill- 
ing or routing, a short length of heavy 
channel iron was bolted to one side of the 
base and leveled parallel with the table* 



One w'eb of the iron was cut off after w'hich 
a piece of steel was bolted to the outer end 
and drilled to take the table slides. Lock- 
ing screws were provided to hold the table 
in the desired position. The miter gauge 
can be used to feed the woi^k into the drill, 
If both the saw base and a motor are 
mounted on a length of channel iron, the 
assembly can be moved easily w^herever 
desired. — -M. B, Birge, Hinsdale, 111* 



This Micrometer Attachment Measures Internal Tafiers 

Handy for quickly measuring the taper 
per inch of internally tapered work, this 
micrometer attachment is made from a 
steel block, The block is turned at one 
end for a distance of IVs In., and in* at 
the other end. Then the piece is slotted at 
one side to fit closely over the lock nut, 
and at the other side to straddle the anvil 
A hole for the micrometer spindle and two 
holes for the U-shaped slide bar complete 
the work before sawing the piece in two. 

In use^ the lli-in. projections are inserted 
into the tapered opening and the reading is 
noted, after which the 14 -in. projections 
are similarly inserted. The difference in 
the readings is the taper per inch* 

— H* Moore, Leeds, England, 
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Double 'Loop Halter Tie Is Better 
Than Knot in Rope 




When a horse is tied to the manger hur- 
riedly^ there is a possibility that the knot 
employed may become so tight from the 
animal’s pulling that it will be difficult, if 
not impossible j to loosen- If a long slot is 
sawed in the manger to receive the looped 
halter rope, and the end (knotted) is 
dropped through this, as shown, the tie 
will hold against all ordinary pulling, yet 
may be loosened and released instantly. 



Small Containers Save Paint 

In our business 
we have occasion 
to spray small ob- 
jects with various 
colors of lacquer. 
To eliminate wast- 
ed time and mate- 
rial, we keep our 
lacquer in 2 to 
4--OZ. jars and in- 
sert one of these 
in the bottom of a regular spray gun con- 
tainer with a pint or_quart capacity, screw- 




ing the container in place. When we have 
finished spraying, we insert a small jar of 
lacquer thinner and clean the gun. 

“Richard Pedersen, Chicago. 



Wood Spigot Secured In Barrel 
with Rubber Washer 

To avoid driving 
a spigot forcibly 
into a barrel for 
dispensing vinegar 
and other liquids, 
one merchant rec- 
ommends the use 
of a short piece of 
radiator hose, 
which is slipped 
over the spigot as * 
shown. The rub- 
ber seals the spigot 
snugly in place with a single tap of a ham- 
mer, and prevents it from being dislodged. 




Simple Knot for Grain Sacks 
Is Opened Easily 

Here*s a knot that will hold grain sacks 
closed in handling, yet is easily and in- 
stantly untied by pulling on a projecting 
end of the string. In making the tie, the 
two ends of the string are doubled back on 
each other, the string is wrapped twice 
around the sack, and the loop ends are 
given three interlocking turns. 
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Carbon Rheostats for Low^Amperage Current 
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Model-raHroad fans who would like a 
separate control for each block, but feel 
that the cost of such an installation is pro- 
hibitive, will* find these rheostats just the 
thing. Also, they are handy for the elec- 
trical experimenter and for other uses 
where the current handled is of very low 
amperage. Of the two types shown, the 
one in the lower detail is simpler, and gives 
steadier control, but it has the disadvan- 
tage of wearing quickly if it is used where 
the control must be adjusted frequently 
The carbons for both rheostats are taken 
from flashlight cells» In the lower one, the 
carbon is mounted on an asbestos-covered 
base by means of a bracket at one end. A 
sliding brass or copper contact brushes the 
carbon, and is controlled by a knob assem- 
bled as shown in the circular detail, the 
knob being a plastic bottle cap. The car- 
bon in the rheostat in the upper detail is 
mounted in the same way, but it has sev- 
eral copper- wire taps leading to thumb- 
tacks or screws, which the control arm 
contacts as adjustment is made, This meth- 
od avoids wear on the carbon, but control 
is likely to be a little jumpy unless care is 
taken to locate the tacks so that the arm 



contacts one the mslant it breaks contact 
with the preceding one. If the carbons are 
used as permanently set resistors, it’s a 
good idea to inclose them in a porcelain 
tube, as they are likely to heat. 

— Earle T. Orchard, North Attleboro, Mass. 



Bushings Removed from Boiler 
with Lead Cone 

Crushing of 
small sleeves, nip- 
ples and bushings 
when they are be- 
ing removed with 
a heavy wrench, is 
avoided by one 
plumber who uses 
a lead cone. This 
is driven into the 
sleeves before the wrench is applied. The 
cone tends to keep a bushing or nipple 
from being crushed by the wrench W'hen 
pressure is applied, 

CTo clean an empty oilcan so that it can 
be used for other purposes, rub the inside 
with a handful of sawduat, 
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^IMPLIFIED by sti'aight lines of modern styling, any 
one of these graceful pier cabinets will lend a modern 
touch to a bare wall or vacant comer. For a finish of 
bone white, any close-grained stock, hard or soft, that 
will take a smooth coat of enamel can be used. The cab^ 
inet in Fig, 1 is of simple design and when open, affords 
commodious space for numerous magazines, books, etc. 
Made in pairs, this cabinet offers a delightful decorative 
treatment at either side of a doorway or bay. The con- 
struction should be apparent readily from the cut-away 
drawing in Fig. 6, with full dimensions being given in 
Fig. 2. Simple rectangular frames fitted at top and bot- 
tom of the assembly are first made with butt joints held 
by corrugated nails, after which the three sides are fitted. 
If you use corrugated fasteners in joining the frames, 
keep them back from the edge of the top frame so that 
the top piece will hide them. The corner joints of the 
side pieces can be tong ued- and -grooved or simply butted. 
The side pieces including the door, the back being left 
plain, are fluted before assembling them permanently. 
This job can be accomplished easily on a circular saw 
with a molding head which has been fitted with a round- 
ed knife ground from a blank. Or, you can do the job by 
using a standard cutter as shown at Fig. 3. This latter 
method requires more time in making the repeated cuts 
although a %-in. dado saw can be used first to remove 
the waste. For sake of simplicity, the fluted effect can 
be simulated by lacking standard half-round molding 
to a carcass of V^-in. plywood, Fig, 4. While this meth- 
od produces a reeded cifect, the same general appear- 
ance will result when heavily enameled. The mitered 
base is counterbored tq take wood screws with which 
it is attached to the bottom frame. Cleats to support 
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shelves of plywood are fitted to the inside 

of the cabinet as shown. The lower frame can be 
covered with a piece of plywood. The door 

is hung with two narrow butt hinges and hekJ 
closed with a bullet -type friction catch, 

Equally as efleotive for a bare comer in the liv- 
ing room is the cabinet shown at Fig, 5. Fully 
detailed in Fig. 10, the upper assembly is formed 
mamly from standard %-iii. dowels caj^ped with 
1-in. square members at the ends. The two center 
shelves, after being' stacked and band-sawed 
along with the top one, are next bored, both at 
once, for the seven dowels. The Lop of the lower 
cabinet is cut slightly larger from %-in. stock 
with the edge being shaped, if desired, as sho'Wn 
at Fig. 13. The best method of assembling the 
upper part, after the square-end members have 
been bored for the dowels, Fig. 9^ is fii'st to fit the 
pieces together without glue and mark the posi*- 
tion of the square end^ on the lower and upper 
shelves, Then remove the end from the dowels 
and glue these in tlioir respect ii^-e positions just 
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TTiarked. When dry, they can be nailed from the top. It 
is then a simple task to coat the dowel end with glue 
and insert it in the holes. The center shelves are spaced 
as showTi and held by nailing through the edge as at 
Fig. 13. Ply wood sides for the lower structure are fitted 
to grooves run in the front and rear posts, after which 
the shelves are notched and nailed in place. Two jig- 
sawed fretwork Sf Figs. 7 and 3, are bradded and glued 
to the front comers, which, when finished in walnut, 
will add a bit of contrast to the rest of the cabinet. The 
base, whicJi can be left plain if desired, is easily formed 
from four angle-cut segments glued together as in Fig. 
H. The ends are rabbeted to fit the plywood sides and 
are held with screws and glue blocks. If you flute the 
base, the grain of the segments should run vertical. 

A distinctly novel design is shown in Fig. 14. It pro- 
vides space for the installation of a small radio chassis 
and speaker at the top with dial mountings being made 
on the side of the cabinet. With the exception of the 
shelves and stepped -cut corners, the construction is of 
plywood. The sides are of 1^-in. Tnaterial, rabbeted at 
the back edge for a ^A-in. hack. The front facing is of 
14 -in. plywood. Fig. 15 details the layout of the corner 
pieces from a 2 by 6'-in. block. The angle cuts are made 
on the circular saw set at 45® as in Fig. 15. It is best to 
cut the entire front facing from a single piece, jig- 
sawing the speaker grille similar to that shown at the 
top and covering with a scrap of gold bronze cloth. 

The location of the shelves is primarily de- 
pendent upon the size of the radio at hand 
which will govern the position of the re- 
maining shelves. Provide air vents in the 
top compartment by drilling several large 
holes through the plywood back, 

These pieces have been especially de- 
signed for an enamel finish and if you have 
used close-grained woods such as birch or 
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poplar this is an easy job, A thorough sanding is the 
important things for enamel will not hide tool marks 
and rough end grain, even though several coats are 
applied. For sanding tool marks out of the flutes a 
piece of sandpaper wrapped around a short length 
of dowel of approximately the same radius as the 
fluting cutter is just the thing. Use successively finer 
grades of paper on both the flat and curved surfaces^ 
being especially careful with exposed end grain. 
This must be perfectly smooth otherwise you will 
have trouble building up a level coating of enamel. 
After all parts have been sanded^ apply a coat of 
enamel undercoater and let it diy thoroughly. If the 
undercoater absorbs on the end grain, fill the sur- 
face with a bit of paste^ white lead applied and 
rubbed in with a piece of cloth or simply with your 
finger. Be sure to give this while -lead filler plenty 
of time to dry. Then sand all surfaces lightly with 
No, 6-0 paper. Then, for a first-dass job, apply a 
second coat of undercoater, being careful to brush 
the coating out uniformly. After this is dry, sand 
again lightly with the same grade of paper. Then lay 
on the first coat of enamel to a uniform thickness 
with as little brushing as possible. When dry, sand 
lightly with No. 7-0 paper, and apply the second coat. 
When laying on both the first and second coats you 
have to be careful with the vertical surfaces, for if 
you get the enamel film a bit too heavy it will sag 
or run in places. This results in an unsightly blemish 
very diflUcult to remedy. When the second coat is 
dry, sand smooth and polish with w'ax. 



CPhotographers and others who often use several 
extension electric cords at the same time will find 
that they can distinguish them easily if pieces of col- 
ored paper are glued to the wires at 2-ft. intervals. 
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Boiler Plant Started in Morning 
by an Alarm Clock 



reach. To clean Ihe eraser, draw it 
back and forth over the rough surface of 
the gummed cloth, 

— M. Grossman, New York, N. Y* 



Tile Ventilator for a Cave 



A good ventila- 
tor for your cave 
is assembled eas- 
ily from a clay or 
concrete tile. Set 
it bell end down 
in the roof of the 
cave, and then 
make a cone- 
shaped cap h'om a 
piece of heavy, galvanised sheet metaL 
Attach this to a sheet -metal band by means 
of three or four metal strips and clamp the 
band around the top of the tile. 



Rounded Bottom on Feed Trough 
Increases Sanitation 

These feed troughs or mangers, used on 
the University of Nebraska Experimental 
Farm, are worth copying because there ji re 
very few corners to accumulate small par- 
ticles, The bottoms are of smooth, gal-^ 
vanized iron nailed to curved end pieces 
and patterns, which are sawed from' 2 by 
8-in. pieces. 



When I operated a boiler in a manufac- 
turing plant, it was often necessary that I 
be down at three o*clock in the morning to 
start the oil burners. As this was rather 
unpleasant on cold mornings, I devised the 
time switch shown to do the job for me. 
As all oil burners have a wall box throw 
switch to shut off the power when the 
burner is not in use, the clock was installed 
so that it pulled the switch and closed the 
circuit at a given time. As shown, a small 
rope weighted at one end is tied to the 
handle of the switch and run over a pulley 
to the clock, where a ring in the chain at- 
taches it to a hook soldered to the alarm 
winding key. At night, the switch is pulled 
and the alarm set. When it goes oS the key 
turns, allowing the ring to slip off the 
hook. — W. C, Strodl, Arlington, N. J, 



Cleaner for Eraser 



Mechanics, 
draftsmen, artists, 
typists and others 
who often require 
a clean eraser, wiU 
find this cleaner 
just the thing. It is 
nothing more than 
a strip of gummed 
cloth stuck to a 
strip of cardboard or thin wood, which 
serves as a base. This is tacked in a con- 
venient place where it is within an easy 
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Long-Nose Pliers Are Altered to Hold Screws 




Bent to the shape indicated, yon can use 
a pair of long-nose pliers for holding nails, 
screws, etc,, while starting them. Also, 
they are handy for holding small work 
while grinding and similar jobs. Heat the 



jaws to a cherry red and bend them around 
a small bolt or rod to get the shape shown 
ill the upper left-hand detail. If you w^ant 
to bend them at right angles aftei’ward, 
grip them in a vise and bend them with a 
pair of heavy pliers. After shaping them, 
reharden by heating to a cherry red and 
then plunging into cylinder oil. 

— M, W, MutscMer, Lincohij Nebr, 



HEATED AND BENT 



Shmgler’s Seat Is Adjustable 



to Pitch of Almost Any Roof 



Compact and comfortable, this 
shingler'^s seat is upholstered for 
comfort and is easy to adjust. 
Small metal spurs on the under- 
side ^‘bite” into the roof and pre- 
vent slipping. If used when apply- 
ing composition shingles, pads of 
rubber should be substituted for 
the spurs. The seat consists of two 
W'ood blocks hinged together with 
a hinged spacer block between 
them to permit adjustment by 
means of a carriage bolt. Two 
pieces of sponge rubber provide 
the cushion, and they are lashed 
to a removable plywood slip seat. 



Restoring Faded Blueprints 

Blueprints that have been 
rushed through the washing proc- 
ess to get them on the job quickly* 
often fade on contact with strong 
light. If this happens, store them 
in a dark place a few hours and 
their original color will return. 
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Pad for Repairman's Sawhorse 
from Inner Tube 




A carpenter, who frequently had to re- 
pair varnished or painted doors, windows, 
etc., eliminated the possibility of scratch- 
ing them by carrying a removable pad for 
each sawhorse used on the job. The pads 
were made from sections of inner tube cut 
to the shape indicated to fit securely over 
the top of the horses. 

— G. E. Hendrickson, Argyle, Wis. 



Drip Catcher on Barrel Cock 
Prevents Waste 

Farmers and 
others who keep 
gasoline, lubricat- 
ing and fuel oil 
stored in barrels 
will find that this 
simple drip catch- 
er not only tends - 
to save oil, but 
also prevents the 
floor or ground 
underneath the 
barrels from get- 
ting oily. The catcher is nothing more than 
a tobacco can with the top cut away to 
provide two ears in the center which are 




pivoted to the barrel cock so that the 
catcher can be swung upwards, as shown, 
to empty the drippings* 

—A. H. Waychoff, Tempe, Ariz* 



Special Hinge Pin Aids Carpenter 

When hanging 
doors, carpenters 
are sometimes in- 
convenienced by 
removing and re- 
placing the hinge 
pins, which may 
often fit so snugly 
that a tool must be 
used to loosen 
them. To avoid 
this, one carpenter 
suggests a set of 
special pins. These 
are made to fit the standard door hinge and 
are provided with a finger loop by which 
they may be lifted. 




Holder for Bench-Saw Blades 
from Split Lawn Hose 

Several blades of your bench saw may 
be kept conveniently at hand in this hold- 
er, which is simply a split length of dis- 
carded lawn or garden hose, nailed to the 
wall as shown* The rubber will protect the 
teeth from damage and also allow easy 
selection of any blade* 








INTRICATE castings of small objects 
* such as wheels, model parts, statues 
and busts can be made by this method, 
which employs a pattern of modeling wax. 
The process is such that usually it is not 
necessary to part the pattern. One vari- 
ation of this genera! method makes it pos- 
sible for you to purchase inexpensive nov- 
elty china statuettes and then duplicate 
them in every detail with soft metals such 
as brass, aluminum, bronze, type metal, 
pewter or lead. Examples are shoum in 
Pig. 3. 

Now to get into the process. The one 
method which is most widely applicable 
uses an original pattern made of wax. As 
an example, take the wheel shown in the 
center detail of Fig, 2, Making this pattern 
of modeling wax is really very easy as the 
wax can be softened and molded into 
most any shape» and then trimmed to the 
exact size wanted, as in Fig, 4, The fin- 
ished pattern should be mounted on a plas- 
ter- of-par is base made as shown in the 
upper detail^ Fig. 2. Then a form such as 
a tin can with the ends knocked out, is 
placed around it as in the lower detail. To 
provide for pouring the metal, rods of wax 
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are softened and stuck on 
the highest part of the mod- 
el, Figs» 2 and 6. These 
should extend higher than 
the metal form and one 
should be large enough to 
provide a passage for pour- 
ing the molten metal; the 
others serve only to let air 
out of the form- The wax 
pattern must be fastened 
down so that it can not move 
when the plaster is poured 
over it. 

A thin mixture of plaster 
of pads is made by taking 
enough cold water in a large 
pail to fill the form, and 
slowly dropping in plaster of 
pans until some of the latter 
comes to the surface and floats. 
Fig, 5. Then the mixture is stirred 
well and poured into the form, as 
shown in Fig. 9. When the plaster 
is dry^ the wax pattern is melted 
out as shown in i? ig. 8, by standing 
the mold over a gas flame, with 
the vents down, and with a pan 
provided to catch the melted wax. 
Care must be taken that the wax 
does not catch fire. The mouth of 
the pouring hole should be en- 
larged so that it is funnel shaped. 



The mold must bo thoroughly 
heated to drive out the last trace 
of moisture* The metal should be 
melted down in a crucible placed 
in a forge or a gas furnace. Lead, 
type metal, pewter, etc., may be 
melted in an iron pot in a forge, 
Fig. 16. The crucible should be 
handled with tongs similar to 
those shown in Fig, 8, and the 
metal poured as in Fig* 7* All 
pouring of molten metal should be 
done over dry sand* Excess metal 
must not be allowed to * 'freeze” in 
the crucible. After the metal has 
solidified in the mold, the form is 
removed and the plaster broken 
away by plunging the hot mold 
into a tank of cold water. With 
largo molds, the plaster 
should be broken off. The 
pouring riser and vent prints 
on the casting may be sawed 
away and the surface dressed 
with a file or grinder* 
Another method must be 
u.scd where there is already 
a model to work from and 
where a single duplicate of 
any article is needed, or 
when a broken casting must 
be replaced. The broken 
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parts can be fastened together temporarily 
and used as a model for a new casting. 
Also duplicates of antique or unusual parts 
can be made from the original without in 
any way injuring it* The model is first set 
in position on a flat board, as shown in 
Fig, 10. In order to heep it in this position 
and to return it to the same place, spot- 
ting pins or small brads with their heads 
cut ofl can be driven into the base and 
pressed down into the modeL The model 
next should be covered with two or three 
layers of wet newspaper, and then a layer 
of modeling clay^ at least in. thick as in 
Fig, 11* The outside of this should be coat- 
ed with paraffin oil or grease. A wood 
dask, spotted with pins, Fig. 13, is placed 
around the model to retain the plaster. 
The inside of the flask should be greased 
thoroughly. The plaster mold can be in 
one piece if the draft or taper of the model 
runs all in one direction from the base as 
in Fig. 14. If not, the mold will have to be 
parted approximately along the center line 
of the model by imbedding a light length 
of piano wire in the clay 
along the desired line 
and drawing it out 
when the plaster has 
partly set. 

When the plaster has 
set, the mold is removed 
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carefully from the clay. 
All the clay and the wet 
newspaper are now re- 
moved from the model 
and plaster mold* A 
pouring hole is drilled 
through the mold at the 
top, using a knife and 
working from the inside. 
The mold is then set 
back in position around 
the model as shown In 
Fig* 15. Both the model 
and the plaster mold 
should be coated with 
oil. Small vent holes 
must be drilled any 
point where the air is 
likely to be trapped. Next, soak 
cabinetmaker's white glue in suf- 
ficient cold water for fifteen min- 
utes to swell the glue completely* 
Excess water is then poured off 
and the swollen glue is placed in 
a water-jacketed glue pot or a 
double boiler, and melted. When 
melted, it is poured into the mold 
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cate of the original part. 
Working from this, a wax 
Tnodcl of the desired cast- 
ing can be made. 

A small blast furnace 
w^hich will melt a 10 or 
15-lb. charge of brassj 
aluminum^ or any other 
metal melting under 
2000 ' F. can be built from 
a 5-gaL oil can with the 
top cut a^vay, Figs, 17 and 
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THEN SET THE 
FLASK IN PUACE 



PRESS MODEUNO CLAY 
OVER THE PAPER 



COVER WITH LAYERS 
Of WET NEWSPAPER 



18. Two holes are drilled 



until the space between the model and the 
plaster is filled. Give this plenty of time 
to set. The plaster case is then removed 
and the glue mold carefully split and 
skinned off. The model is no longer need- 
ed. Now cut a pouring hole at the top of 
the glue mold, as was done with the plaster 
case, and put the glue mold and the plaster 
case together and in place on the board. 
Vents should be provided if necessary. If 
the mold is in two parts it must be clamped 
together. Melt modeling wax and fill the 
glue mold. When the wax has set, you 
have a wax duplicate of the original model, 
and the casting is made from the wax pat- 
tern as previously described. 

Frequently it is desired to make a cast- 
ing, one side of which shall accurately fit a 
contoured surface, which may be castj 
stamped, or formed in some other way. 
Fig, 13 shows one way of doing this. This 
method is particularly useful when it is 
required to cast a mounting bracket or or- 
nament to fit a formed section, beam, or 
machine part exactly. A wax impression 
of the contour which is to be matched is 
made first and then a plaster cast of this 
impression which gives a positive dupli- 



and reamed for %-in, pipe nipples in oppo- 
site sides, 3'fin in. from the bottom. The 
heat-resistant lining is built up from gan- 
ister, a mixture of equal parts of fire clay 
and pulverized firebrick j moistened with 
water and worked up to the consistency 
of heavy plaster* Scraps of firebrick are 
added as filler and to increase the strength. 
The bottom of the can is covered with 1 in. 
of ganistei% which ia packed down by ram- 
ming with a stick. Four pieces of firebrick, 
each 41^ in. long and 3^ in. wide* are 
pressed down into the ganister^ and an- 
other piece is placed in the center to sup- 
port the crucible, Fig, IS. The space be- 
tween these bricks is packed with ga ntster 
to within I in. of the top of the bricks. 
Two pieces of %-in. gas pipe are inserted 
through the burner holes to form openings 
for the burner pipes. A smooth sheet- 
metal form 8 in. in diameter and free from 
dents is now set in the can^ centered and 
propped La place. The space between the 
outside can and the center form is now 
filled with ganister and pieces of firebrick* 
When the wall has set sufficiently to sup- 
port its own weight, which will be in about 
12 hours, the center form and the %-in* 
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pipes should be removed and the furnace 
left to dry in the air for about three days. 
Tlie burner assembly sliown in Fig. 17 ia 
built from %-m. pipe and fittings; connec- 
tions to the gas and air supplies arc made 
with %-in. garden Imse. or better with pipe 
fittings and unions- The air can be sup- 
plied with a vacuum cleaner as shown, the 
adapters A and B being turned from hard- 
wood. After testing the pipes for leakst the 
final drying of the furnace is accomplished 
by operating it without an air blast for half 
an hour or more. The furnace is always 
lighted and adjusted according to the fol- 
lowing sequence: (1) drop a piece of 

burning paper inside Ihc fumoco; (2) turn 
on the gas; (3) start the air blast and ad- 
just gas flow to the Tninimum which will 
give good combustion. This is indicated 
by long tongues of almost colorless blue 
flames forming an intense, whirling flame 
in the furnace^ In shutting off the furnace, 
always turn off the air first, then the gas. 
Cracks that form in the refractory lining 
are filled with a putty made of fire clay and 
water. To melt a charge, start the furnace 
and insert the crucible of motal with tongs. 
Borax is added to dis.solve any dross that 
forms. This should be skimmed off before 
pouring. To inspect the charge, lift the as- 
bestos cover with tongs and observe the 
contents through colored goggles. The best 
crucibles to use are graphite. A stand for 
the furnace is shown in Fig. 19. 

Back in Fig, 1 is shown an inexpensive 
gas furnace which Is now on the market. 
In general construction it is similar to the 
furnace just des^ibed, but is fitted with a 



special mixing burner and an electric 



blower. It is supijlied in several sizes, all 
suitable for home [shop use. 
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Stove Made from Two Oil Barrels 
Gives Extra Heat 




The own&r of a amall garage in the coun- 
try solved his heating problem with this 
stove > which is assembled from two oil 
barrels supported on a pipe frame- Hot 
gases circulating through the upper barrel 
give off much of their heat, which would 
be lost when only one barrel is used- The 
barrels are connected by a short length of 
stovepipe at the rear end„ the smokepipe 
leading from the opposite end of the upper 
one- The front end of the lower one was 
provided with a door, slots being cut in 
the end below the door for the draft. If 
coal is to be burned in this stove, it will be 
necessary to provide grates. 

—Parker W. Felt, Waltham, Mass, 

Fan and Heater Motors Cleaned 
to Restore Lost Speed 

Small motors in 
defrosting fans and 
hot -water heaters 
should be over- 
hauled every year 
or so because they 
often get dirty or 
gummed, and may 
then lose as much 



SLOT5- CLEANED 




as one half of their original speed. First 
remove the armature from the motor, and 
with a piece of line sandpaper clean and 
smooth the commutator^ Then clean the 
slots between the segments with a pen- 
knife blade or a needle^ and undercut the 
mica slightly if necessarj\ Oil the moving 
parts carefully and re-assemble the motor, 
— Oric Kopisca, Shakopee, Minn, 



Burred Valve Stems Score Guides 

Tf your car mo- 
tor has valve stems 
of the type shown, 
inspect them care- 
fully for burrs at 
the points indicat- 
ed in the circular 
detail before re- 
moving them. If 
the stems are 
burred and the 
valve is forced 
through the guide, 
the latter is likely to be scored, w'hich will 
cause excessive clearance between the 
valve stem and the guide. The burrs are 
caused by the valve-spring retaining 
washer, which has a tendency to hammer 
continuously against the shoulders of the 
stem when the motor is running. The burrs 
can be removed quickly with a small file, 
after which the valves can be lifted out 
easily w^ith the fingers- 

— Richard A. Ehrmin, Toledo, Ohio. 



Two Batteries Start Motor 
Easily in Cold Weather 

When it’s hard to start the motor during 
cold w'eather, because the starter puts such 
a drain on the battery that the voltage is 
lowered to a point w^here a hot spark can- 
not be produced at the plugs, try using two 
batteries^ one as an auxiliary battery to 
operate the ignition, lights, horn and other 
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accessories, leaving the regular 
battery to operate the starter only. 
The extra battery can be mstalled 
in the electrical circuit of the car 
as shown by the wiring diagram. 
Note that an electrical cutout is 
used between each battery and the 
generator. Also note that the out- 
put wire from the generator leads 
to both cutouts. 



Shrinking Brake Shoes 
to Fit Lining 

When you purchase brake lining 
with the holes already punched in 
it, don’t be discouraged if they 
lack a little of lining up with those 
in the brake shoe, Just lay the 
shoes on the ice in your refrigera- 
tor for about 30 min. This will 
shrink the metal enough so that 
you can now lay the lining on, get 
the rivets in and do a neat job. 



Guards on Garage Door 
Save Fenders 



Clutch to Control Countershaft 
Assembled from Old Auto Brake 
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CThe crown of an aluminum piston can be 
polished with a typewriter eraser^ after the 
carbon has been removed with a strip of 
solder. 



, After scraping the fenders of his 
car on the garage- door frame, one 
motorist instaUed these guards. 
Two lengths of 1^-in. pipe were 
bent to the shape indicated. A 
floor flange was fitted to the end of 
each one and this was screwed to 
the frame while the other end of 
the pipe was set in a hole in the 
concrete sill. The hole was later 
filled with cement. 



Owners of small garages who operate several 
tools from a countershaft, and drive the latter with 
a gas engine or electric motor that should be started 
under a light loadj can rig up a clutch on the shaft 
by using a drum and shoe assembly from an old 
car brake. The drum is bolted centrally to a loose 
pulley on the shafts after which a portion of the 
rear*axle housing carrying the brake shoes is 
sawed ofF^ and steel rings are turned to center it on 
the shaft. These are brazed inside the housing and 
are locked to the shaft with keys or set screws. 
The housing carries a linkage, which actu- 
ates the brake shoes as indicated. The 
linkage is in turn operated by a sliding 
sleeve, which has a steel ring welded tp it 
to turn in a slot cut in the lever used to 
control the clutch. The control lever may 
be made of either wood or metal and is 
pivoted to the wall behind the shaft. The 
entire assembly, except the pulley, drum 
and lever turn with the shaft. 

— W. C. Wilhite, Edelstein, 111. 
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Heater and Headlight Reflector 
Thaw Frozen Brakes Quickly 




To discourage the use of a blowtorch 
flame for thawing frozen brakes in the ga- 
rage, this simple tool was assembled to do 
the job electrically* It consists of a head- 
light reflector with an electric -heater cone 
in the center and a lath handle. The elec- 
tric connection is made by means of wires 
attached along the lath. A block nailed 
under the reflector end of the lath elevates 
the heater to the height suitable for reach- 
ing the brakes on most cars* 



Mechanic Carries S-Volt Battery 
in Tow Car to Start Motors 

Receiving many 
calls during win- 
ter to start cold 
motors^ a mechan- 
ic in one garage 
made an 8-volt 
battery to handle 
the jobs* This type 
of battery was. de- 
sired because a 
starter^ in crank- 
ing a cold, stiff 
motor, usually 
lowered the volt- 
age of a three -cel I battery so that there 
was insufficient current at the plugs to 
produce a hot spark* The 8-volt battery 



was made by cutting a dead cell from each 
of two old one 5 and connecting the four 
good cells together as indicated* 

— C* E. Packer, Chicago* 



Too Much Oil in Air Cleaner 
Causes Carburetor Trouble 

Oil-bath type of carburetor air cleaners 
often cause uneven motor idling after the 
oil has been renewed in the tank. This is 
caused by too much oil being put in the 
cleaner tank* If the oil touches the steel 
wool in the upper part of the cleaner, some 
air to the carburetor is cut off and a rich 
mixture and choking of the engine result. 
Choking also results in vibration of the 
engine which causes the carburetor to 
overflow, with a waste of gasoline* The 
proper amount of oil in the air cleaner will 
prevent this trouble. 

— Emil J. Novak, Omaha, Nebr. 



Car Spaces in Parking Lot Marked 
by Disks ou Ground 

A Nebraska country club uses markers 
flat on the ground to designate spaces for 
parking cars. The markers are disks taken 
from an old farm disk harrow and are held 




in place, convex side upj by means of long 
bolts extending into concrete blocks buried 
in the ground. A little orange paint on the 
disks makes them easy to see. 
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EASTMAN’S NEW 

HIGH SPEED 
FILM 



Kodok 
5uper-XX 
is about four 
p^ times os fast as 
ordinary film 



MAKES NIGHT SNAPSHOTS 

EVERYBODY’S 
HOBBY 



ALL YOU MED 

Your present comera loaded with 
the new Kodak Super-XX Film 



two or three Inexpensive 
Photoflood lamps in 
Kodak Handy Reflectors 



N rCHTTIME SNAPSHOTS are 
sure now * Aou iii?e any 

camera lhat takes the ne\v liigli s|H'ed 
film, even an inexpensive Brownie — 
Kmlak Siiper-XX is now available in 
all felaiidard amateur sizes. You get 
snaps that have the spontaneous, 
delightfully lifelike qpiality of out'* 
door pictures. And the shooting 
itself is almost as simple. With 
Kodak Siiper-XX, you use two 
or three inexpensive Photoflood 
lamps in Kodak Handy Reflectors, f 

FREE BOOKLET.. . Condenaed , 

oour&e in indoor finapshooting. Detailed, ea^- j 
to-underataud iiiBtructions, iotereBting phoio- 
grapha, clear-cut dJagrame Bbow yuu how to ^ 
arrange your lights and place your subjccte 
■!— how to make your very first hatch of in- 
door anapfibotfl as good as any you’d t«ke 
outdoors. Get a copy at your dealer's - • . . 
Eastman Kodak Company^ Rochester, N. Y. 
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Pie Has Its Face ‘Washed’ with a Spray Gun 




Tap, putting optn topv on fruit 

prcr; lett^i pouring custard into shefis and 
^^waafiing'*^ with air gun to brown rruAf 









brown crust. It is just one of the 
machine-age methods introduced to 
turn out pies in quantity without 
losing the homemade flavor. One 
company In New^ York City bakes 
lOOjOOO pies every day^ and sells 
them all. Pies unsold at the bakery 
shops the first day are picked up the 
next and sold to farmers to fatten hogs. 
The custard Riling is pbtired into the pastry 
shells in a manner reminiscent of the steel 
mill. Kettles full of custard are shoved into 
the ovens on long poles and the liquid filler 
is ladled into one crust after another. This 
eliminates the sloppiness of filling each 
shell outside the oven and then moving it 
in. Americans* champion pie-eaters of the 
world, consume 450,000,000 pies a year. 



Cartridge Starter for Airplanes Saves Half the Weight 



Weighing less than half as much as a 
conventional electric self -starter* a car^ 
i tridge starter for airplane motors has been 
T installed in a fleet of army pursuit ships- 
The idea of kicking over an internal cbm- 
motor by exploding a cartridge is 
c; not new, but its application to small air^ 



planes to save weight is a fresh develop- 
ment. The pilot loads the cartridge* which 
resembles a twelve-gauge shotgun shell, 
into a breech in the cockpit, closes the 
breech and fires the cartridge electrically. 
Gas generated by the explosion moves a 
piston geared to turn over the engine. 



y Big city bakeries turn 
-put good pies, and they 
them by the hun- 
'^^ed thousand* but they 
yipn’t bake them like your 
andmother did. Imag- 
,.^ne your grandmother 
novering over the oven 
with a spray gun in her 
^ >hand, firing an atomized 
^ .mixture of egg white and 
^ / Water over the top crust 
" of a delicious cocoanut 
X pie! That’s what the pie 
■ "^i^^actories do today. The 
j air-gun process is called 
^ “washing,” and it is done 
produce that golden- 
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— f/ip MlUi?iESS 
rkf line o!i.l 
Kentucky Riirlcy 

IJl Vr'IXld 

—ihe FLA VOR 

fif pure niapte 
#ii^ar for extra 
gootl la&tc 

F V^r'e^ parhs ensj i*#i tt pip</^ 
Hofh xnufotii in it 

livfter tobacco 
for both 



Copyright 1338, Lccm t My£RS Tobacco Co. 
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tn your car, 



f 



A NEW 
BATTERY 



0 



0 





WILLARD STORAGE BATTERY CO. 

Cleveland ■ Dallas < Los Angflies * Toronro 



• If you drive a *35-"36-'37 or *33 car, you 
need a more powerful battery thaa required 
by earlier models. Yoo need extra power for 
its high -compression motor— extra power for 
multiple lights, twin horns, radio, defrosters 
and the other electrical accessories that add so 
much pleasure and safety to your drivicig. 

This new Willard "H-R"* Battery was built 
after nine years* study of how people drive 
and how their batteries perform. It is de- 
signed for the present-day car — designed for 
present-day driving- 



1 1 wi II del i ver dependab le power to every part 
of your car just as the substation near you de- 
livers power to every part of your home— 
when you need it— and where you need it* 

THE RECORDS OF 78,000 BATTERIES, DRIVEN 
OVER ONE BILLION MILES, PROVE THAT THE 
NEW WILL KEEP ON DELIVERING THIS 

DEPENDABLE POWER 6 %% LONGER THAN 
THE AVERAGE OF COMPETING BATTERIES. 



Expentive? No,— the "H-R” costs no more to 
buy than any good battery, and its extra 
months of life make it cost less to own. 
You* 11 be safer, and you* 11 save, if you 
replace your present battery with a 
Willard "H-R** now. 



ASK FOR IT BY NAME AT YOUR WILLARD DEALER’S 
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How to smooth 

a WELD 



can be, simply by doing thtse rwo 
things. Removt: excess metal with^ an 
Aloxite Brand Aluminum Oxide Grind- 
ing WhteL Then finish ic off by smooth- 
ing with a tarborandum-made slip stone 
or Aloxice Brand Aluminum Oxide Cloth, 

You can use the same Carhorundum* 

^ made wheel to put 

ji keen, sharj? edge 

CO sharpen wood- 
Send*^ Uoin er 

illusitatcJ m5iri- 

T i ^ uaih It Jiives a hull- 

C J1 dred helpful hinE$ un 
y how fo save time 
■ ‘ tfl'ori by usioK 

I ' Carhorundutn Brond 

nbns-ivc products. 



Writr pnwrtmgnt PMli-B f^r Itnohlot atw] BMmi 



SHORT CUTS FOR THE 
CRAFTSMAN.** NO, 2 




THE CARKORUNDUM COMPANY, Niagara Fd Mi, N.T. 

ikiJi, M. a^w^ 

It^hJvwi'dndvm *pd AI<»TCtfl ir. arf[5Hi-HT«l^ 

Itndn-nurlci of Ttiii Ckrb«fQii4wi OonipMiyJ 



Lights Battle lasect Armies 

(Cnntirmed from page fl43]|i 

lure and abundant food supply, mushroom 
houses frequently became badly infested 
with insects, particularly fungus gnats, 
house flies, mites and springtails/' Dr. 
Her ms explains* “^Midnight- blue lights are 
allowed to burn twenty -four hours every 
day and are regarded as necessary for rais- 
ing mushrooms/* 

Dark -blue light traps are nqw^ installed 
in dried-fmit warehouses to kill the dried- 
fruit moths. The manager of the 4,500- 
acre El Solyo Ranch, Tracy, Calif., where 
traps are used extensively, reports during 
the main flying season each of his ware- 
house traps average 1,000 moths a night. 
The lima-bean pod borer caused a loss 
to beans (warehouse figures) in Ventura, 
Orange, and San Diego counties in Cali- 
fomia of over $317,000 in 1935. The use of 
a high -intensity pale- blue light strongly 
attracts the female moths and is now keep- 
ing such loss to a minimum. 

The artichoke plume moth reacts to a 
midnight-blue light. ' Acreage protected 
with such a light showed only a womrii- 
ness of one and eight- tenths per cent, 
while a check plot without light protection 
showed a twenty -nine and four -tenths per 
cent increase in woitniness- 
Records of the inventor of the combina- 
tion light and oil trap reveal that during a 
246-hour period ten traps caught 6,696 
codling moths in a pear orchard. Entomol- 
ogists estimate that at least half of these, 
or 3,34Sj were female moths that had not 
deposited their eggs. Each female codling 
moth will average about 300 eggs* At least 
1,004,400 potential eggs which probably 
Would have become moths were destroyed. 

“Sixty traps in this orchard cost only ten 
dollars to operate every night for three 
months/* said the inventor. The cost va- 
ries, depending on the power rate/’ 

The light- oil traps caused a general re- 
duction of worminess in a sixty -acre pear 
orchard from about twenty per cent to 
about eight per cent* Saving in fruit paid 
for a major portion of the instaUatiou. 

A cornfield protected by one of these 
traps did not produce one ear of wormy 
corn laist year, proving it is very effective 
on the com moth. 

Entomologists working on the problem 
are conducting further experiments with 
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these two types of electrically lighted traps 
to determine the color preferences of other 
insect s, and the efTect of the directed light 
rays and bait. 

"Thus in the near future,” one entomol- 
ogist says, "plagues of grasshoppers, chinch 
bugs, army worms, moths and beetles, and 
other insects may be controlled at much 
less cost and with greater effectiveness 
with light traps than they are now partly 
controlled with poison baits and expensive 
spray materials,” 

Entomologists have gone a step further 
in their use of lights which they have in- 
vented for protecting crops and have 
adopted them so a plain globe can be 
used where protection against annoying 
insects in general is desired* 

Although some work has been done with 
the color reactions of mosquitoes, most 
species react fairly well to white light of 
intensities to which other annoying night- 
flying insects react, hence white light is 
generally used. Ordinarily the light used 
in the trap is of higher intensity than the 
sources of illumination. 

An entirely new field for light traps has 
emerged in that the electrocuted insects 
are extensively used as food for fishes, 
frogs Eind birds on game farms* 

Another electric- ray insect killer which 
employs the penetrating sections of an in- 
frared ray generated by a specially de- 
signed light bulb and filament, has just 
been introduced. The bulb, housed in a 
cone-shaped container of spun steel, sheds 
a brilliant “spot” of light which spells sure 
and sudden death for fleas, ants, bedbugs, 
moth larvae, plant insects, animal lice and 
other crawling pests. Held easily in the 
hand by means of its non -beat -conducting 
handle, the device solves the insect prob- 
lem without recourse to poison sprays, un- 
pleasant powders or oily insecticides which 
leave stains and odors. 

The light can be turned on a flea-ridden 
dog or cat, and without harming the ani- 
mal in the least, relieve him of his unwel- 
come guests in an unbelievably short time. 
Canaries, whose delicate feathers and skins 
have made the application of liquid or 
powder insecticides impossible to use, have 
undergone this treatment without the 
slightest irritation. 

Gardeners find the device efficient in dis- 
patching flower and plant pests, including 
Japanese beetles and mea! worms. 




i . W EATKERP RO OF BON D. A di ffercac ki n d of glue. 
Casco sets like concrete, forms an in- 

soluble bond that resists both heat and moisture* 



2* UNIFORM STRENGTH. Processed by laboratones 
with 30 years* experience in adhesives, CASCO has 
been proven on many of industry*s toughest glu< 
ing jobs. Get this strength for gluing *** in- 
sist oo "CASCO Powdered Casein Glue"* 



3« USED COCJ>- Casco spreads easily^ sets at full 
strength withnut heating! Use it outdoofs, indoors, 
anywhere, any time* 

4, EASY TO MIX* No mess* Just add water to 
enough CASCO for the job — no waste. Quickly 
forms a smooth, creamy mix* 

5. ECONOMICAL. You get CaSCQ in powder form, 
ail glue, liquid preserv'a rives, 1 Ib, of CASCO 
makes I li quarts of full strength glue for 63c/ 

lOc TO eSc AT HARDWARE. PAINT AND IDMRER DEALERS 



^ FREE-New kind of ^ 
Home Workshop Handbook 

Tells hovt' and wbctc to ftet free 
Bfid lo^'-CDSE expen advice on 
Tools* Free P^ans, Finishes, 
Woods, Veneers* Sharpeninji 
Equipraent* Home Workshop 
Oubs, etc. The handbook to 
hriag y ou^iWtbi S i nfocrn Bti 0 n. Send 
ttie coupon for your copy, now. 








CASEIN COMPANY OF AMERICA 
3B4 Madlvan AyOii O0pt.p.NT*'123E 
N*w Vark, N. V, 

YetfSriu/m^ your free "Ifomr W^orkthopfiaudbook'* 



Name — 
Address 



-Save 2 cr CtkA coupofi Oil penny |io£tim$d 
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TO THE FINAL STEP 

DELCO BATTERIES 






ARE CHECKED FOR HIGH QUALITY 



On this WTtainmiith 
(>llf pvor, 

batrerws tiutT}f.Vii at 
fme frrru‘> 

•■ V T 

Jiitr att 

ihreti fictijf iif iwr/j fttit- 

fcry urta checiietf for voif- 
a)*e art(i rv-cJi&ck^ti fOr 
^raviry. 



If you were to follow a Delco battery through 
Its various steps of unaoufarture in orte of the 
Delco-Retny battery plants^ you would hnally 
come to the mammoth charj^inj^ door* Here, 
thousands of batteries will be receiving a 
48-hour charge before being shipped. Frorn 
the charging floori. each Delco battery must 
pass through a bnat Inspection teat to deter- 
mine that it is fully charged and functioning 
^properly. Each cell of each battery Is tested 
separately, as any Imperfections in material 
or workmanship will show in a lowered volt- 
age in the defective cell. Even a minute vari- 
ation in cctf voltage is sulli' 
cient to prevent the battery 
from being passed^ This Is 
the final factory test to assure 
the uniform high quality of 
Pelco batteries. 




advertising section 

Doing'^Sometliing about Weather 



(Can tin lied trpw prtife S6S> 



U, S, Army engineers and private con- 
tractors consult Krick’s service when 
planning time to pour concrete on big 
construction jobs. Last winter, an explo- 
sion in the shops of one California high- 
way maintenance division blew up snow- 
plow equipment. From day to day,^ road 
foremen anxiously scanned special wire 
predictions on snowfalh so that if a heavy 
storm came they could hire private equip- 
ment and have it ready to keep the moun- 
tain passes open. The Los Angeles County 
Flood Control regularly uses Krick’s data 
in operating its big netw'ork of dams, res- 
ervoirs, and flood channels. When to store 
water, when to empty reservoirs to make 
room for an impending heavy rain, w-hen 
to hire extra men and have them ready 
with truckloads of sandbags to reinforce 
weakened levees are a few of the problems 
the forecasts help the flood control to solve. 

Thcre^s no secret about Kridk^s methods, 
for the air-mass analysis technique has 
been heralded throughout the scientific 
world, He has simply pioneered in inter- 
preting the forces that make the weather, 
so that industry can make Use of them. For 
rule-of-thumb predictions he has substi- 
tuted quantitative measurement of the gi- 
gantic air masses that stream above the 
continents, forming boundaries of conflict 
where storms are bom. Sampling these 
masses at many points, observers find out 
where the hot and cold masses are located 
and which way they are moving. In over 
the teletype of the Department of Com- 
merce network pour reports from all parts 
of the country — from air fields, from ships 
at sea, from Weather Bureau stations. 

Ah these observations, transformed into 
colored crayon marks on Ki-ick’s maps, 
show the movement of the gigantic air 
masses as they sweep across the country, 
and form the basis of his predictions. The 
more reports, the more accurate the fore- 
cast. 






hattery satej and Mt'erica 
men ft are ttyailittrJe at Vnlfed Matorr 
Station^ and Oeicff tfOftery 
deaterr everywhere* 




ANDKRSON, INDIANA 

WorM'i iMiKit Mamclxtitrsf d Auton»tHr« Eltcditaf Eqtupmut 



New methods have enabled the weath- 
erman to make forecasts which are about 
eighty- five per cent correct, according to 
Dr. Willis R. Gregg, chief of the United 
States Weather Bureau. And by going to 
the stratosphere, the weatherman hopes to 
extend bis forecasting period from two 
days to five or six days in advance. 
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The airplane and the radio- meteoro- 
graph have added a third dimension to the 
weatherman’s observations, Gregg adds, as 
previously, only surface conditions were 
observable. There are approximately thir- 
ty stations in the country where airplanes 
or radio- meteorographs are sent to high 
altitudes for recording upper layers of at- 
mosphere, and seventy additional stations 
are to be added as rapidly as personnel can 
be trained for the work. 

If you can imagine a combined meteoro- 
logical observatory and radio broadcasting 
station combined in one small mechanism 
weighing between one and two pounds, 
you have a good idea of the newest radio- 
meteorograph* Attached to a small hydro- 
gen-inflated rubber balloon, it ascends to 
heights of from ten to fifteen miles and 
radios back to the earth temperature, hu- 
midity, and air pressure at various levels. 

The radio -meteorograph has been placed 
in regular service by the United States 
Weather Bureau at Nashville; Fargo, 
N. Dak.; Omaha; Oklahoma City; Oak- 
land, Calif.; and Sault Ste. Marie, Mich. 
These stations have been selected at stra- 
tegic locations so that daily reports will 
typify upper -air conditions in the United 
States. 

A new epoch in weather service soon 
may be established, Gregg believes. “When 
we are able," he says, “to get twice daily 
recordings from these instruments at sta- 
tions well distributed over the world, in- 
cluding soundings on ships and including 
also reports from isolated regions and 
mountain summits transmitted by radio, 
we will be in a position to give much more 
precise predictions covering longer peri- 
ods in advance*” 

No longer is the weather observer con- 
tent with general forecasting. He has gone 
in for specialization, and every activity af- 
fected by weather demands is receiving 
detailed and intensive meteorological re- 
ports. More than Bfty distinct services now 
are being offered and these probably touch 
directly the immediate needs of more of 
the people than do all the other federal 
agencies combined, with the possible ex- 
ception of the post-office department. 

Although aviation largely is responsible 
for this new trend, its first use was in con- 
nection with the protection of citrus and 
other fruits from frost. 

(Continued to 122A) 




Make 1939 Your Biggest Fun Year! 



You can pack tho whole year wilh newtkrilh* 
pleaaureB and qreat adTentuim — when you 
own a new 1939 Harley-DaTldson* Make 
more irieudB — enjoy the country'i flnett 
Scenery and mast papular fun Bpolft with 
other happy riders. It's a hobby you really 
ran ride — on a mount that's unmatched for 
zooming power, easy riding and smart styling. 



Get into EnotorcycUng — world's greatest 
outdoor sport •-^and ride a Harley-DaTidson* 
World's Champion Motorcycle. See the 
Harley-Davidson deater » inspect the new 
IS 39 models with their improred perform.' 
ance— still tower upkeep — super-streamlined 
design — classy appearance and striking 
color combinations, A*k about tus Easy 
Pay Flans — and mail the coupon NOW! 

WfM$ nMT’ A^AINt For the I4tb 

CDnteoutiTe Harl«V'baTld»n 

wins this premier Hettonal Endur- 
ance ChempLonthlpJ 



OepL P-l23Bw MllwtuluvBVwji. 

SMd niDPtntcd tEtontm* ud FBEB mpr "EHTBUSIA^. 

.3uat li. udywid, r»r lullbhic rcwt. 
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“Several years ago/’ explains Doctor 
Gregg, “when it was fo^nd that the ordi- 
nary generalized type of forecast did not 
meet the needs of the fruit growers, a spe- 
cial service was set up so frequent obser- 
vations could be made from a close net- 
work of stations in and near the fruit dis- 
tricts, and short-period, specific forecasts 
issued in the evening for the following 
morning. 

*This enabled orchardists to take pro- 
tective measures by lighting fires in the 
groves, thus keeping temperatures above 
the danger pwint. The value of this service 
was showm during a cold wave that hit 
southern California last winter. On the 
strength of the predictions, approximately 
three million dollars of oil was burned in 
the citrus groves, but as a result, almost 
one hundred million dollars’ worth of fruit 
and trees were saved.” 

Likewise, sailings of vessels engaged In 
ocean and lake traffic are largely deter- 
mined by storm warnings* Ships are held 
in port when hurricanes are predicted and 
in one recent instance, cargoes and vessels 
thus detained amounted to $35,000,000. Of 
course, it is not known that all of these 
would have been lost had they ventured 
out, hut the probabilities are that many 
would have been wrecked or damaged. 

In the construction of high buildings as 
well as dams and bridges, it is always nec- 
essary to compromise between over-design 
and under-design. In all of these cases it 
would be possible to construct in such a 
way as to assure absolute safety, short of 
an earthquake, but such action would re- 
sult in tremendous economic waste. On 
the other hand, under-design means defi- 
nite hazard to safety of life and property. 
Hence the desirability of climatic statistics 
that will serve as a guide in reaching the 
compromise, which usually includes a fair- 
ly liberal factor of safety to provide against 
extreme conditions. 

Forecasts fail at times and result in large 
losses. A major objective of the bureau is 
to reduce these failures to a minimum by 
furthering a broad program of research. 
One notable project now being undertaken 
in cooperation with the Massachusetts In- 
stitute of Technology is a study of condi- 
tions that give rise to the formations of 
immense domes of polar air over Alaska, 
these eventually developing into cold 



waves that move southward through Can- 
ada into the United States. This investi- 
gation includes a study of the upper- air 
data and outgoing radiation as measured 
at Fairbanks, Alaska, Fort Smith, Canada, 
and at points along our northern border* 
When this study is completed it is be- 
lieved the conclusions reached will result 
in greater accuracy of cold- wave forecasts* 

If you look at a weather map you will 
see the lines indicating wide areas of cold 
and warm air that resemble vast lakes. 
These “lakes” remain intact from a few 
days to more than a week. Their “banks” 
are sharply held in line by the differences 
in weight between the cold and the warm 
air. These lakes of air are reservoirs that 
feed the “low” area, which means storms. 
These great cyclonic w^hirls are fed from 
one side by warm air and from the other 
by cold air. How long this feeding may 
continue, that is, how long a storm will last 
is contingent upon the supplies of warm 
and cold air in the reservoirs. 

Eventually every storm is surrounded 
by cold air and cut off from the warm res- 
ervoir. The low then is unlikely to last 
much longer. By charting the air lakes on 
the w’eather maps, the forecaster can see 
when a storm area is about to lose its 
source, 

I^st year, the entire weather bureau 
consisting of 1,344 primary and secondary 
reporting stations covering the entire 
United States from Alaska to Porto Rico, 
and from Maine to Hawaii cost $3,810,724 
to operate. Figured out on a basis of pop- 
ulation, the per capita cost for maintaining 
the far-flung weather bureau during the 
fiscal year of 1936 for each citizen was less 
than the price of a three -cent stamp, 

“It’s easy to get your money back,” re- 
minds A. M. Hamrick, veteran observer. 
“If you should heed just one cold- wave 
warning and drain your motorcar radiator 
to preclude freezing and bursting, you 
have saved enough to take care of your 
share of the cost for the rest of your life/’ 



COur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, aO devices described in the 
pages of Popular Mechanics Magazine. We 
are glad to furnish this information to 
our i^eaders upon request, accompanied by 
stamped, self-addressed envelope. 
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TODAr... “Tliif^ snapshot proves bow 
true iny Datl ti|>okeH, For fiere I am, S4 
now, and piifTiiig on the old pipe filled 
witli Union Leader* 'Hie mellowness and 
mltdness of Union Leader make h a 
life-time pal for any Tnan,'"'— 'riiomari H. 
Taylor, Lake Luzerne, [S', Y, 



IN 1 8 84 . , .‘'This picture is out of ilie family 
album, uhlch is fillliF In ronneeLion with Union 
b ‘adcr, Hera use it vias my obi Dad who told me, 
v^hen Unifm Leader was inlnuliiced at the turn 
of the century, ^Son, come wliai may, yoini 
never fmd a liner u>haccf» tlian Liiion Leader!^” 




^ P. L^'flKjrJ 
Cd„ ipc- 



lO 

F« PIPE AND 
CIGARETTE 



^ ,-WAYS ^ ^ l LEADEli baa won the lasting 
friendsJiip of smokers through its Havor, inellownesa 
ami mildness* Flavor from rich bill-grown Ken- 
tucky Burley. Mellowness nurtured by long aging. 
Mildness which results from a speciaU*bite-removing'^ 
process. [Vo wonder smokers call Union Leader the 
friendliest of smokes! Try a tin to<lay. 



THE GREAT AMERICAN SMOKE 
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CUTTING TAPERS 
4 hinitd fiit ir/fA 

for holding *»d of 
tkt ipei't tAo dr^rtddU' 
firnfe jjvaj from \ho 
ftnit, maktt th* tut- 
tinf of i^ptrt oecwrati 
and ootf. 



Amazing money's worth 
KEYSTONE made by DISSTON 
CIRCULAR SAWS 



Very tittle mcmey buyi m dependable blade 
.«,a KEYSTONE Circular Saw^made 
by DISSTON i Expert lawmakers desii^n'' 
ed these saws specialty for line craftsman^- 
ship, at low cost, in your home workshop. 



Keystone Saws are amazing values — $f«70 
to S2.4€ for 6" to 1(K^ sizes. They fit your 
machine and suit your work. Run true , stay 
sharp. Ask your dealer for Keystone Home 
Work shop CirouLar Sa ws— made byDisstcm, 

Crott^Cut; Jlipt Coittbiimttait 
6" 0A‘* hole) SL7a *2.00 

7" bok> $1.80 KT ' hole) * . $2,40 



Rij> Sswa ali|btly lest 
Also Hollow Ground. $3.00 to $S,D([) 




Ako KEYSTONE made by DISSTON Hand 
Skew-back and straight, cross-cut and rin. Pricea.$L0Q 
aod up. K' 5^' Pacemaker, ak«iv ^ b ack, blade, $1.5U 

m’ Frictr stigAtfy Aitkrr in (Canada 



FKE BOOK SEND COVPON 

^ar 

s'MJsl 



For free eapy of ‘'^Disstan Saw, Tool 
and File Manual"' — t«Ua how to aharpen 
aR ktn-da ot aawi, send thia coupon to: 






HENRY DISSTON A SONS, INC. 
IZIJ XaOODy, Philadelphia, U. S. A. 



Name.-^ 



Address. 



. \ 

Heroes of the Fire Lines 

(Continued from page 

never to stand in front of a door while pre- 
paring to open it in a burning house. There 
may be enough hot air under pressure on 
the other side to .slam the door against 
them and knock them over if they are in 
the way. Standing alongside the door and 
reaching over to the knob is the safe way 
to do it. 

Gasoline fires are dangerous even after 
they have been put out because severe 
flashbacks sometimes occur. The best thing 




Firoman entering smoke-filled building (u tf** 

flames af close qtfar'ler« 



to do, after a gasoline fire has been extin- 
guished with carbon -dioxide gas^ is to 
keep pouring on more gas from the extin- 
guisher. Otherwise the thin inert gas 
blanket may dissipate before the material 
has cooled down to a safe temperature and 
a flashback will occur. 

Besides the ammonia safety suits and 
breathing gear that the rescue trucks car- 
ry, firemen and rescue squad members are 
supplied with ordinary gas masks that 
protect against carbon-monoxide, smoke, 
phosgene gas, and most of the gases and 
fumes that are encountered in industrial 
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fires* A different of portable Mrelnh- 
ing apparatus is also carried on the truck^ 
consisting of a big oxygen tank and other 
gear that may be electrically or manually 
operated, attached to several 100-foot 
lengths of oilproof air lines that fire fight- 
ers equipped with smaO breathing masks 
may trail behind them as they enter gas- 
filled enclosures. One of the rescue com- 
panies in Los Angeles has a complete as- 
bestos suit for use when valves have to be 
shut down, in an oil fire. The rescue trucks 
carry complete sets of first-aid supplies, 
acetylene torcheiST life belts and safety 
belts for lowering people down to safety^ 
and grappling and drag hooks for recover- 
ing bodies lost in lakes and reserv'oirs. 
Resuscitation aids and suction apparatus 
for bringing life back to people who have 
been overcome by water or smoke are part 
of the rescue squad^s equipment, as is an 
“iron lung” respirator for infants and an 
oxygen tent used for emergency heart at*- 
tack and pneumonia cases. 

' Aside from their work at the scenes of 
fires the rescue squads answer all sorts of 
other emergency calls and when an alarm 
rings for a rescue company the members 
never know whether they are to ansiver a 
fire alarm, be called in to save the life of a 
new-born baby, or he dispatched to the 
scene of a cave -in where someone has 
been buried Under tons of dirt. ^ 

[tj 

Mushroom Bed for Your Cellar 
Is Built ol^ustopof 

Home grower^^^^^^^ 
of mushrooms can 
plant their crops 
in basement cor- 
ners and under 
cellar stairs, using 
mushroom beds 
that are available 
in knockdown, kit 
form. Built of 
rustproof, light 

steel, these beds come in sections which can 
be installed in tiers, and may be erected in 
an evening. They are doubly insulated to 
hold heat moisture. 




CSend t^turn postage to our Bureau of In- 
formation to learn the name of the maker 
of anyTdevice^eEcribed in this magasdne. 



BUY NO 





UNmYDU 
READfHESE 
FACTS UOUT 




SCIENTIFIC TESTS prove that“Zerone*’would keep 
v^ater fram freezing solid even at 215*^ below zero. 
You'll never encounter temperatures like That, so 
you can be sore *V2k:rone” used in accordance with 
directions will protect your car In the coldest 
Weather you'll ever eicperience. 

The materials from which *^Z«rone'^ is made are 
BO effective you need comparatively Uttle “Zerone" 
to achieve protection. That's economy. Properly 
used, replacements of *'Zerone” are little Indeed 
— and that's economy, too. 

Tests prove that the mliture of “Zerotie” and 
water passes off engine beat fiKtter than w^ater 
alone. That improves engine performance. 

“Zerone^’ In a 
clean cooling ays tern 
prevents formation 
of rust and corrosion 
— avoids power 
losses, helpssnvefuel 
and oil. Those are 
the facts, so ask your 
dealer to protect 
your radiator with 
Zerone” today. It's 
only $1,00 a gallon 
(St, 20 west of 
Rockies), Du Pont, 

'^Zeroue" Dlvlaloa, 

Wilmington, Del, 

’ U. S. I'nt, Off. 
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'C-[ flash bulbs assure 
highest quality for fast 
action photography", , . 



*a/» 

GEORGE KARGER, 
Stajlf Php/0grapherf 
Fix Publhbingt Im, 




ActttU tirot 
by Kartetf of 
Folly lM(t» 
City 
Matte Hail 
Corps dt Ballet 



Hare’s why they’ll 
help YOU get clearer shots 

1. EASY TO USE... Flash! and you’ve 

got the pictafe*vv just like a news expert 
, , , even if you have only a in- 

expensive caoiera^ 

2. PLENTY OF LIGHT for clearer pic^ 
tures. G-E MAZDA Fhoxofiasb lamps are 
like a package of sunlight for your 
camera. For that once-in-a-Jifetime shot, 
here's the lamp to use! Grand for color, 
too. Each lamp gets one good picture. Buy 
G*E Photo^si& lamps where you buy him . 
SYNCiffiONIZEO SHOTS? Tit G'E't puw No. 1 Luofi. 




G-E MAZDA 
PHOTOFLASH LAMPS 
No. 10 . . . list 

Get sbem at youT Caifttra 
shop or drus itore 






for dozena of uhotumm 
G-E MAZDA 
PHOTOFLOOD LAMPS 
No. 1 , . . RS/llst 
No. 3 V - > 50/ lift 



GEN£BAL@iEL£aRIC 

MAZDA PHOTO LAMPS 




\ 



V 



High Speed Movies 

^ CContinufii from tiage 620 > 

bright, self-luminous objects can be pho- 
tographed without the use of additional 
lighting. 

One of the first uses for the high-speed 
photographic timer was in sports events, 
where it proved its usefulness in revealing 
the exact time of runners* In this work, it 
is usually not necessary to have the ex- 
ceedingly high-speed camera. While the 
machine used operates on the same prin- 
ciple, together with the time device, for 
horse races, for instance, it is gauged to 
take from 128 to 150 pictures per second, 
which is sufficient speed for photographing 
the action. These cameras at this speed 
have been found to be excellent for deter- 
mining the results in closely contested 
races. 

The value of this mechanical diagnosti- 
cian, at its very high speeds, goes far be- 
yond the realm of sports, and has made 
itself felt in connection with some of the'* 
most common of our modem inventions. 
The diagnoses of this high-speed camera 
are being sought in industry for analysis 
of manufacturing processes and the solu- 
tion of problems concerning the design and 
I>erformance of machinery. 

i 

The smoothness of operation of an au- 
tomobile may be the result of examina- 
tions conducted' in the factory by means 
of high-speed photography, for the auto- 
mobile companies use this camera to study 
vibrations and rates of combustion of 
fuels in' motors, ** 

In aeronautics, too, this device is used 
to investigate air flow around structures 
and as a guide in the design and perform- 
ance of propellers. 

The extent to which the high-speed cam- 
era is finding application to problems con- 
cerning telephone apparatus Is indicated 
by the fact that about two thousand films 
have been made of various telephone op- 
erations- One group of frames taken by 
high-speed photography shows the action 
of the impulse wheel, pawl and snubbing 
spring in a telephone dial. One high-speed 
photograph disclosed the cause of a pe- 
culiar acoustical effect. This series of 
frames showing the action of the clapper 
striking one gong of an experimental ring- 
revealed more strokes of the clapper 



er 






per cycle than w^e desired. , 



j y 






^ 

In testing firearms, probably no other 
mechanism can so accurately follow and 
record shots and the speed of bullets; con- 
sequently the high-speed camera is fre- 
quently used in ballistic studies. 

This camera^ together with lighting 
equipment and the timing apparatus, can 
be moved about easily, so that it can be 
used in a wide variety of studies, and its 
use is growing in demand in industry. By 
the use of high-speed photography with a 
precision timer, not only can mechanical 
movements too rapid to be seen by the eye 
be analyzed, but these photographic rec- 
ords give definite space -time relationships 
between moving parts of the machinery. 
Such photographs may reveal why ma- 
chines do not function exactly as designed, 
when parts bounce, bend or break, and 
w'here moving parts create currents in liq- 
uids or gases. The device is especially use- 
ful in studies of transient movements such 
as contact chatter. 

This movie doctor examined a severe 
case of chattering in part of the mecha- 
nism of a motion -picture projector, and 
the resulting photograph revealed the 
cause of the trouble. 

Sewing-machine companies and shoe 
companies have found uses for high-speed 
photography, and companies using high- 
speed machinery for manufacture of frag- 
ile materials such as paper, thread, and 
transparent cellulose, are dependent upon 
this device, for when there is a breakdown 
or any failure in such machinery, often, 
after the failure, it is impossible to dis- 
cover just where the fault lay, A photo- 
graph of the machinery by means of a 
high-speed camera, even at a time when 
everything is operating smoothly, may 
often reveal some hidden flaw which must 
he corrected in order to avoid future 
failures. 

One of the most recent applications of 
high-speed photography is in the field of 
biology and medicine, where it is used to 
study nervous and muscular reactions un- 
der controlled conditions. 
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COur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices' described in the 
pages of Popular Mechanics Magazine. We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self-addressed envelope. 



0«T000RS CAUSI 




Wintertime is happy gunning time — 
and here*s just the gun for you — a 
safe, accurate product of expert gun- 
smithing — the Iver Johnson Self- 
Cocking .22 Bolt Action Safety Rifle. 
Patented Automatic Safety and 
Cocking device make this the fastest 
shooting rifle made. Price, $5,75. 
Send now for Booklet A66, 

And the Iver Johnson Bicycle — your pal 
for hundreds of happy mile&t Made of cost* 
Her materials — sturdy, speedy, colorful, 
streamlined — latest accessories. “America's 
Fineet Bicycle/' Get aU the details. 

Write nov/ far Booklet B66ef eomplete 

fV£R JOHNSON'S ARMS 
& CYCLE WORKS 

21 tfVER FtTCKBURG, MASS, 

SS CHAMSCAK ST.. NEW VORK 



BOOKLETS ARE FREE — A POSTCARD BRINGS 'EM! 
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POPULAR MECHANICS 



for a QwU4intai> 

and a HOBBY NEW YEAR 



Purpose 



muiu 



Craftsman 



Koto-Tool which dotfA all era! I work bettor and iastor— 

makes an attractive, practical gitt oveiy crallaman will 
appredata^ No other moior-in-haad lool in its_ cla^a 
matches Moto^Tool ifl speed, power^ ease of hanging or 
So exclusive construedoa advantages that provide long 
trouhle^free service. These piovepj demonatiabie facts are 
iuporlant to every crallaman who wants to do in Hecondt 
Jobs that require hours hard hand work. Molo-Tool 
handles all accefisorles, does all work 
Oft all materials. Ils Bakelite shock- 

S root housing mekefl it absolutely safe, 
untt on A-t5- or D.C, Them are thou- 
sands in use. 

Two Fine Models 

Model 1m below, weighs 6 oz. 25^CQO 
T.p.m.j la recommended lor light work, 

M^bI 2, illufltratefi in case above, is 
larger, more powerlul, weighs 13 oz. 
about 27,000 r.p.m^ $16.50 poslpaid, pro- 
vides extra mechanical foaturea ahop- 
men want and appreciate. Either model 
IS available in a handsome, fitted, ieli- 
lined, highly Imishod hardwood case 
w!lh 23 most commonly 
used accessaries for all 
beach, work. With Model 
1 Moio-Tool, price 
$17.50 postpaid; 
with Model 2 
Moto-TooU $23.50 
postpaid. 

Xeading dealers 
carry Moto-Tool — 
or order by mail 
On 10 day raoney 
back triah Write 
for f»e illuslrat- 
ed booklet. 

DREMEL 

ManufiKtvrliig Co* 

2316 CTj Racine, Wit* 



UmversaJ 

Stand 

S4^0 postpaid 



advertising ;SfeGT10N 

' A" ^ 

Behind the Scenes in Aviation 

(Continued from Colaroto Section) 

Dumping fuel in flight no longer is the 
hazard it was. Improved vents dump the 
fuel free from the body of the plane and 
prevent any chance of the fuel igniting 
from collision with tail surfaces. The flame 
front in a combustible mixture of gasoline 
and air travels only forty miles per hour^ 
hence even if the cloud of dumped fuel 
happens to catch fire from a static spark 
the plane remains safe because it is trav- 
eling too fast for the exploding flame front 
to catch up. 

More than 1,000,000 passengers per year 
are carried on domestic air lines and the 
number of accidents in relation to the 
number of miles flown is decreasing stead- 
ily, yet the aviation engineers are never 
satisfied. They are constantly trying to 
make the big transports safer and more 
efficient than ever, , 



Woti^den T^a<::k for Automobiles 
Bridges Hatteras Dunes 

Motorists visiting the Cape Hatteras re- 
gion can drive on a dry land bridge. Sands 
are constantly shifting there, and motoring 
would be impossible without some hard 
base for traction^ so a track of wooden ruts 
has been laid over the sand to help auto- 
mobiles climb a small dune. Sand on either 
side has been anchored by planting grass. 



SbdpJng T?bja 
$2.50 ptistpaJd 



Modal 1 



Send lor FREE Colorlul MOTO-TOOL BooUot 

Drem^i Mauutacturinq Co., 2836 CT, EaclnOr Wis. 

Sand on iO day nonay-b-ack trial ■ . 

, . . , „ ^ Here ja my check □, money 

ordeY □, or Bhip C.O-D, □ 

Send me youx free ILluatrated booklet. 

... ......... 

AddreBB . ih ,...............**,,-,,,,,,,, 



City 



State 



A tooriat onv o/ f/ie shifting dtifi-c^F 

of the Cape Hattmram rtgiop on a u)ooJ*/t tree* 





POPULAR MECHANICS ADVERTISING SECTION 



129A 





New No« 6 
PRIZE WINNING 
CHEMISTRY LABORATORY 

wOwIcn rabineL fi^nri’i Lib«ratery 
J n. l<Hi| with 5 fKt of t»t tube riclfi and ibelf 
nsOftt. fiJ chemp^pU cf IpparaLUli iH' 

cludLni ilpu blowini f’4.u•iE^m^nL. 2 bMki by 
notc4 VpEt profctaori dtvribina 4o0 ckHit- 
InC expcrltAcmi. Price SS bO. Olber Gilbert 
Cbemiitry Set* }|.(KI lu Sw (hem ai 

Ipy ftOK. 



D* yau ]enQW the secret cf writing mnsa^es in tnagic ink, of making 
a ehemlcsl weather flag, changing the colors of flowera, making 
yobt own paints^ sparlclers, soda water? AH th«e and many other 
thrills can be yours with a Ciilbcrt Chemistry Set — the set that 
has been developed In the Gilbert Hall of Science. Alao^thc newj, 
Gilbert Micrisscope reveals to you Nature’s innermost aecrets. 

SSOa.OD Annual Awards — To the boy doing what, in the opinion 
of Mr. A. C. Gilbert, is tbe moat important rcacarch in Chemistry, 
Microscopy or Electricity in $100.00 in cash will be awarded. 

To the ten boys doinit the n*Kt most important research, $10.00 
each will be awarded. Mail coupon below for free 10- page book 
giving full details. 



SooK "FUN WITH GILBIRT TOYS" 



30 pairs crammed with ccilor pictures of new Gilbert Chemistry Sets and latest 
deydopments of Gilbert Hdl of Scicncr. Miill cwpoti or Ir po«t card. 
THE A, C. GILBERT CO., Gilbert Hill of Science, Room fAT, New Hsnn, Corm. 



Name. . . 
Street . . . 



City. . 



. State 



COMET CLIPPER GAS MODEL 




NEW 3G PAGE 
CATAIOG 

riii[vdt«d.y yf cnivt 

rl.-. lUe L'[i. ijfU 

lilU. 

Sf^nitSc !ilJLl><Vi 



rwrsrii-brt-aiiinrr <1 ft, 

VU _ |E^mnVid,lti UDit; <i,> 



tarfiat'l?’ Bciri 

flnUhail.. Kit allb atl1.i)niilie tlihtr, 
{4.9r>t L^tiit-lQin £Sc, orbar ir^ini rii«±Lrt'. 



(•Hi dllfl-UlT ph,rt|| 
tfih 



coiHMrr^ jsofl ccHiuaK woad, Chicago, ih^ pant. wi2 

NEW BIG STREAMLINED LATHE 

AT AN AMAZING 
BARGAIN PRICE 




]'ni|iLllh4l ThJfe p±t^ w-nciil Iptlif. 

iitcel.1j*d IK" btstf. Hi Ifnr prkw. Ilei^y 
QUrr tilliJ HU4 k. rr.nv peltry fnt 

VrTiilt. S'ji. - ^l prw; T nptT r f is I ' ri. 
HmIhI bCnFih^i^ C fn« plute h 

nyJttii ]0 iairlMfl T>u ,3 lb" r V.lri- 

... , ... .... n^rr-r^miH pt lua 

prtH#. Is EII4 r^llnV Tor irM rntelfS av*syHijKj; 39Luy Kle.r luU ll» prppuiiiA ^siudv- l.rl, kfi K 

EnuhiiierT. FHrtfirr't'TKiL r.ii cirin-tiL K'ur «ntd (hpsiupiji lepuIa 

SLUC STAR PRDbLrCTC.,. C12 W>*d Ah#., Fik FHIrid, Itrww 



i 


Hi 


n 


(MAKE COLOR CLAZED 
CONCRETE PRODUCTS 




M.\KP rnlnr-eJaacd cflnemc iMUiE^ry without ni«lili 
csr cn^tiy tJ.'iti-t.a.. Lke? only ik;iiii.]. r'lsuAp 

mPltTisiln. G-lJsTtKl a*lln, pra-s i ck- 

■Aeh 4anly<: Write fesf PRCE Cn.lrirpLuli', iJl'.|£,L|!J. uE 
Ipkn eicfy niouey-jirnkli iik tmsiliLeida. 

NATIBHAL PBTTERIkS COMPANY 

R<M>rn A. 13 W. 3ath St., MknnFBiwIkl, Minn. 



ONE-MAN SAWMtU 



ininhcr, jhfii> 
iJrj-, i^FSljVf , 

ifjtw, riU-rj, 
frf-T fi'mt 
lu.m 




ROOEL 



TURK TREES INTO 
MONEY WITH A HELSAW 

Three rsnArlUoR: lO. 14 ari^l 
SO ft. AtCHriilir nsrl n-asrliS 1'iOHlllv-^ 
daiTA. lJjin4 nr pem'd-r fem]. Rutipi rm Idw 

rmws? fa nv owners use old into rimrlne. 

for iWrlt uoidcly— tTnn1 !«anr|if In rfimtror^ 
i1 Hcrvlrr. o>'erytvh<^re . tar irre lOWl'-iT 

handbook ftUri MUtCiO- of mlllt*, Mi|inlLcK, toolH, 
iijiw [ntrlrn, Jind mwlwciritl nir rnulrioimt. 

Bb li^iv M«ebl nsPIrCs.. Iiu -T D< ytlHsn Pid^ . , Kanxac Clltf .Ms. 







rcast AND 
MACHINE 
WEIGH ONLY 
. S pounds 



A real tj^^pwrlter " 
nnf[, at SlIiMAfi* a Hb'n- 
ftationl case, 

utuhtlartl Mchorpefer 
k i'j' bonr4 1, Lackspaccr, 
otc+ — yet tucks awuy 
En desk druwer Or 
Eruvelinj^ hR^r, You 
have t<3 ICC it to believe 
it . . . Eo jce it r 



CJoKONA Type writers Inc 



LC Smith & 



□e'sh 13,1 23 C.WBshinfrton St.. $VTRCuae, M.Y. Pm tKink- 
fng uf buying a Cornmv Zebliyr. pleasv mull free booklet. 

Niimr ............. . .. 

Simf...., ....... 

Citf - v-ir 
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DO YOU 



WANT n Tipw hiii^iiiPS* 
prf»r£>AAiciin of }otir own. 
with aU th<? trade you can 
tu? Thi'Ei b€come 
a foot correct fan Ut, and 
in ft few wpcka eftrri bin ijicarne |n Bervicc" not inctliciil 

nor rhlmptuiy — t-a«y for hoFiic Irftiiunn, i]r> further cnpitnl 

novdi'd. no (rouda to buy. no noy . ablj^hed 1 . A ddra^ 

Stephen son Labaratoty, i Back Bay. Bos(on» Mass. 



Ocean Depth Measured 
by Radio Robot 

“Tho entire buoy with ooinplele units 
set up, b quite cheap to make. It costs 
around $150.” 

There are other reasons. Captain Rude 
goes on to explain, why the buoys are of 
vast importance to Uncle Sam*s “ocean 
surveyors.” The fathometer gives the 
depth, -a special type of bomb shows the 
position of the depth, and the buoy is a 
means of charting the position of the ship. 

Usually at least three sono- radio buoys 
are used. The scientists really are meas- 
uring the distance of the ship away from 
the buoys by means of the velocity of 
sound in sea water, The scientists know 
this velocity is roughly a mile a second. 

Exactly how is the first buoy placed with 
respect to the survey vessel, assuming that 
the ocean surveyors are working on the 
profile of a section of ocean bottom off 
Long Island? Such a survey, which inci- 
dentally is now being conducted by the 
Coast and Geodetic Survey, extends from 
the coast line out 150 miles beyond the 
thousand -fathom curve. In planning this 
survey it was first necessary to lay down 
control stations consisting of sono-radio 
buoys, placed about five miles apart, run- 
ning directly off shore about fifty miles, 
thence southward about fifty miles and 
back again to the coast line. 

The precLse location of these movable 
control stations depends on where the ship 
is working at any pailicular stage of its 
survey work. WUh the buoys set up in de- 
sired position the ship then runs parallel 
lines of sounding and when a certain posi- 
tion is desired, a bomb containmg a small 
amount of TNT is dropped over the side 
about every fifteen minutes. This bomb 
sinks to a depth of about 100 feet and as it 
explodes, the sound is received by an in« 
stniment located in the bottom of the sur- 
vey vessel. The time of the explosion is 
recoi'ded on a chronograph tape on the 
ship. The sound wave also penetrates to 
each of three sono- radio buoys w^here it b 
received into a hydrophone attached to 
each buoy. The sound is amplified and it 
energizes a small radio apparatus inside 
the buoy which automatically sends a ra- 
dio signal back to the ship which is also 
recorded on the same chronograph* 
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Since the radio is virtually instantaneous 
for such short distances, the elapsed timo 
between the receipt of the explosion of the 
bomb at the buoy is indicated on the 
chronograph tape and is scaled to within 
one hundredth of a second. The distance, 
therefore, to each of the three buoys Ls 
readily determined* The three arcs repre- 
sented by these distances furnish on the 
survey scientist’s work sheet the exact po- 
sition of the ship for charting purposes- 
This method, furthermore, permits work- 
ing in the most adverse weather conditions 
such as fog, storm and darkness. _ 

. I ^^”^7 

Model Ship Built In. a Light Bulb 
Has Its Own Tiny Lamp 

Four months in bed, ill, launched a mod-' 
elmaker in the unusual hobby of building 
ship models inside electric- light bulbs. Ho 
finished the first job, a sailing ship, wdiile 
still in bed and after recuperating kept up 
the work* His latest achievement is a two- 
funnel steamship erected inside a bulb and 
equipped with its own electric light — a tiny 
bulb in a big one. 




Turi/t^/unneltd Slcamthip tnadvi ^m'lt fn cAf narrou-' 
ct an ordinary electric light bulb 




AND WHY MISS THE MISSES.,. 





Treet Safely Razor Corpofatlon, Newark* NflwJeraey 



" WHEN YOU 
CAN DO 

THISt- 



flMp TREET VOURSELF 
TO ft PRCK OF 
SHRVES.' 
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Off the ''Platter 



(Continued ^roni page 



The commercial radio set of today re- 
produces vibrations up to approximately 
S,000 cycles per second without loss of true 
tone. The transcription makers j whose 
records capture and reproduce up to 8,500 
cycles, are keeping up with the reproduc- 
ing instrument in your home. As sets are 
improved, transcriptions 'will likewise keep 
step. Experimental work has already 
proved that it can be done. 

As a component part of the radio indus- 
try, transcription makers have proved 
that iney abreast of the procession. It 
all adds up to the fact that the listener who 
hears such a record on hig radio is ready 
to credit it with being fully the equal of a 
“flesh" broadcast from a conventional 
studioL / 1 y 



rOU CAM make VCUJTl LOCOMOTIVE 
WHISTLE. TIEVEUSE AMO SWITCH 

fl¥ REMOTE COMTROt. 



Screwdriver Has a Jackknife 
Folded into Its Handle 

Really two tools in one, a screwdriver 
with six-inch blade has a jackknife folded 
into its handle. One model has a compo-- 
sition handle from which the knife is 
released by pressing a button. House- 
holders, electricians, motorists and shop 
workers find it a handy combination. 



Elettro^mogneliE couplers 
DTI The cor? are operaled 

0T REMOTE control!' 



Car can be 
from j;aal el^vcroi' &T 
REMOTE CONTROL 



Cor litTi, unlscidling COrl' 
Ipnti alpngiid'D >r«cR 
BT REMOTE CONTROL, 



Reod oil about these thrilling itew ope TO ling 
features in the new Lionel 52'-page^ full 
color catalog. Send for /our copy at once. 



Tb« Lkjf»«I CorjKiroTion Oepl. LL 

1 $ EqIT N^w Y^rk, N. Y. 

Enctuied it 1 U cenU lo^ O eapy of Th« irew 52 -page, 
luN eeler Lionel CoToleg'. 5 erid Lt to: 

Nffie* — ^ 



Tht camiH'nofTOR foeJ in use as a tap, 

fl lU a faniVep baTtom A 



COMPLETE RAILROADING 
BY REMOTE CONTROL 



FOR ALL THE THRILLS OF RAILROADING 









transparent y waterproof 

# HoId» permanently on eliltia* 
f^lasaj, wood» Lcath«rp 

papet^ fabrics^ Not afFceted by 
heiatf coJdp malsture. Dries 
<}Ulck]y< Idea] for model maJt* 
Ln£, as well as for niend|na» <; 



9 DUCO CEMENT 



ARKOOBAF 



Becau$o the SifPETiFEX J5 cho 
Ddly Oil Butnioi^ Heater 
. equipped with adjustable 
Cdoifort Control Shutters, it 
produces greater comfort in 
the "living zone*' — -utiLi^ing 
L both circulated and radiant 
heat, it operates hour after 
^ ^ hour without attenciou. Dial 
Sjfl reflates h eat volume . Bu rns 
wide variety of inexpensive 
■Hj fuel oils available every where» 
Easy to o'wn on monthly pay- 
tnent platir Choice of aires for 
shops and hoimlrS. Beautiful 
porcelain enamel finish. Radi- 
ant Heaters, too. See them at 
your dealer's. 

rERFECTlOH STOVE COMPANY 

7<S'j(J*C Piott Avrnnr- * Ohio 



PROTECT VOgR TOOLS FAPW TMlTT 

n'rJU -Bftli rlnitrhjtT kUT ii»nF or dniru ciii e1j( 
nntl Sru'Rt tiiDJi and niitJinMau, er hbv 
4ii*t(iC lika wrJrler »i [MThT niEii m-^i. nf TMHrll 

Ciknip|#t« Outfit S^Sn ^ Fi iUiiiilHri 

liitcT-nfiiiLj lltiutrutca UEimlar [ret. Wriita 

Avantf 

AAtMUF nn CD., 3mS.E.Sr«Ek$a,,FAllBnil,{In. 



r/f£ K<w F/m' 



At 

IlM. 

trJeal 

Stijrc'i 



Hshdie^t elMirlcal r>ai4(: qukkiy ktatta 

tTDuble In «lHtrk flrouftt,^ fubc». tui-auU, EnutoTS, 
radhi, I,(K1I lmcs Icr eJtctriC’lBn& ur liiniit. 

Any yeluae. I to SStI; t^lla A.c ftO'm 0-C. 
EieeJi CFll[fUiry du^ty ttst butb. Fauntiln.p^n bLzb; 
*tth pixbct clip. Llfellma suarintee. 

L... L. s. 8RACH MFC. CORP. 

r£i Dieherson St. Newark, N. J. 



[PRE0 



CASH IN QUICK 



J bLow Till OiriHlinaii 

r Mm acid Womifin, MAbr tpsy ntfinEy s«ll[nB 

GENUINE LEATflEFt TIE$ 

4'l[LxIlan<la and TIowk, fat irfi|;i qrnJ Her)*. ]le;turiru1 iwl- 
'^terna nuJ foNjra. Wn'in'I wHtikle. LOOK LIKE S^ILK, 
liVtar JriiJfflnJidly. 1’li;snei.t v Jdi a iliinir rlnLh. IliiiprofltB 
onlicrf. » ahLIlly ISEk l<'aL|rf ]ri lEin-k' 

lltf ealtB. Sttid 50 ceEita far BafU[>ic kit, Inrikrniiltati free. 

CENTURY TIE CO, Mfri. 

iONgirtatarm of t-eatiter r/es> 



WIND ELECTRIC PLANT 



L Build YtfUt Owti — W^c Show You Houft 
I KaifiJy made irnm (.i-Jil autfl reiiftrfkior. Dlnit Irinps t-orn- 
^ Jiletf plj'flij nnd tSiKtlo^ ILkluthbr peii^rator ctiAini'ss 
tu 6, 1 1 1 1 f> v-ftH planti, ■w’« Mtra, *\cr. fBiirir. cr« . 

LeJfcv Mia-i 447 L*Jay Bidj.. WHnn«ai>ali», Mlnn« 



f — - ^ World^t SHt Line 

[ w \ et TtWILEB AXLES. HITCHES and PARTS 

N'uiV S3. on Il^njso TE^aiFrc ISltEL' 

^ i re.c with Ailt A JI£.:L'aTLLIy. 

WRITE roit FREE LITEFtATUE-E 

HAMMEfl BLOW TOOL COMPANY, Oept. 112, Wausau, Wls. 



ONE WELL KNOWN TOOL AND DIE NTANUFACTORER 
WHITES —'"Mnclofled herpw^ith find chtf-k for S4fi.l5 covcriiij? 
coat of thfA-K.’ ,i04S lluJid Gritidcrs plun fjOStage. 

"Aftnr tliorouehly rp^faniT tha sMte we pUTCiiafled for trial 
putpij-^i'H, luy tiLE“ii jjavi' tnl(i me tli^t it ii* lha Gn^t. Grinder 
they lia^'c aver irLHed, Und ac have tried Lheiu JitL 'That it lias 
plenty vf p^awer and .ipt-cd btid that 
it really atarid^ up Ulider IkJird work 
without iHtalUnff nr eettllig hot. 

"My foreriLaTli tojd Uio that if ha 
etjiild Hut rn place it, he V,‘uut(l not 
aeU it for^ttmw." 

Our Standjini Duty GrindEjr La the 
i^atiia valua in its pnee Held. VVriii? 
for siweisl rircular on the T>uro Hand 
Grlmlera ajiil j\rcasfl:ories — ur let as 
itiid either tiuRLifl on UJ-day money 






Hat ahirp r4ll|EiE^ Pif.S 
HB-.li^niril l(?ns. 

Ticni' did SL'$..U) Adcfpc:. 
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H Creates New Mlleaxe Rcc«rd$ 

It's If re! VACtJ'RlATlC— “ J'lic rturefcn* 

That Brtafhttn AUTOMAT]^ CUKTROL 

ed^rflEiLEC^ pca¥ |icrfi>riiiiticEb. Mor* 

pewer. stnobilrer runnkiiE, q.djchat slaninq, 
KkE> kir cun' l[tiA>ll»t In ■ j«Tf minutvi. 

Lion'L vfbIee Ju3t MnJ baina anES Oi]- 

T R I AL 4jr«i^« tor ddtallj. mb^atL VaCEF.U ATIU 

f cT vT tv BTvrl I' ttEE TaJ A L O h h ER . 

OrKfcK Wrltafo^Brl AO EhTft WANTED 

VACU-MATICCO.p 7«l7-.39$ W. S|atB $t., Wauwama.WT^ 



new 

invention 



SAVES GAS! 



DURDMtrAlPRflOUm[o«P« 

2 S 5 7 N a RTH HILDA RE AVE. DEPARTMEKT BZ 
CHICAC □, ILLINOIS 
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WECOfiO 



,uuh 

=*TvJ 






tiiMUCTO* 

•"lELi-s 5!-h... 



T o BARF cKc facts about tazor bla^le quality, 
G il If cti^ retained Dr. WilHam M. Marstcpn^ emi- 
neni psychkoioj^tsc and originator of the fan^ou$ 
Lie Detector. Strapped to the Lie Detector ,. . the 
same instrument used by pcilice . , . these men 
shave one side of the face a Gillette Blade, 

the other with a blade of different make— whiJe 
cheirinvoJuntary emotion a J reactionsarerecorded+ 
Dr. Marscon proves the GtllfEte Blade is far 
superior in every respect to subscittice blades 
tested. You get shaves that are: 1. Easier. 2. Faster. 
3. Frttf from Iffitatlng disturbances that can up- 
set you for hours. Read the graph abo'Ve. Vt'eigh 
the evidence. Try a Gillette Blade yourself — and 
learn what a big difference it makes when you 
shave with a blade that’s pre- 
cision-madc- to fit your 
Gilieiie Ra;^or exavtiyi 

MDIt (HAVlfMil C 0 M 14 IT FCf tWJ» MOMfT A PINMY A DAt 



'wuiueM-ocu^B-" 

IHAV» roi UH TM^ 



PnECttlOH-MADE tCPFIT TOUf 5ILlEtTE RAZO! EXaCTIIT 



Don^t Pity the Poor Eskimo 

CContinued from page 83^) 

common nail, is put to many uses by the 
Eskimos. One day we watched one of them 
rebuild a rifle in our workshop. It was an 
old rifle and several of the working parts 
had tvorn loose. So he made new parts 
from nails, heating, hammering, and filing 
them to shape, When finished^ the old 
rifle worked splendidly. 

Nowhere does the Eskimo display great- 
er skill than in his ivory carving, an art 
handed down for countle.ss generations. 
Ivory is about as hard as brass. The Es- 
kimo now uses a hack saw to rough-shape 
his ivory, rasps and files for the finer de- 
tails, small chisels made from saw files to 
w'ork out finer lines and crevasses, bow 
drills for holes, and emery paper and cro- 
cus cloth for the finishing touches. Finally 
he rubs it well with jewelers* rouge. The 
high polish secured by the rouge distin- 
guishes real Eskimo work from the Jap- 
anese carvings that constitute most of the 
ivory offered for sale to Alaskan tourists. 

Among Eskimo implements of compara- 
tively recent origin, perhaps the most in- 
genious is the ilhook, or retriever. Before 
introduction of the riJle, *seais were har- 
pooned and pulled ashore by the harpoon 
line. But with a rifle an Eskimo might kill 
a seal or a duck far out in the water, and 
then be unable to retrieve it, without 
launching a boat. So he invented the 
ilhook, consisting of a streamlined, bullet- 
nosed, driftwood float carved to approxi- 
mately the size and shape of a 200-watt 
electric -light bulb. Curved metal barbs 
protrude from the float, and a long raw- 
hide line is securely fastened to H. In use, 
the float is whirled around the head rap“ 
idly and let fly out past the seal, carrying 
the line with it. If the line does not fall 
directly across the object to be retrieved, 
the hunter moves along the shore line until 
the float is in such position that it can be 
pulled directly across the quarry. There- 
upon the metal barbs snag the object, and 
hold it W'hile it is dragged ashore. 

One instance of the Eskimos’ innate me- 
chanical sense impressed us deeply. Two 
educated Eskimos who had visited "the 
States** told u.s that the greatest fear they 
experienced w'as not from automobiles or 
trains^ but from swaying trees. They could 
never quite overcome the fear that a tree, 
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swaying in a stiff wind* wou^d blow ov^r 
on them! 

The huge topheavy mass of branches, 
balanced on the small trunks had no visi- 
ble means of support, They had never seen 
trees growing in their native land^ and 
while they knew that trees had roots, it 
didn't seem possible to them that there 
could be enough roots to anchor such an 
apparently illogical structure. To some, 
this concept might indicate a lack of intel- 
ligence on the part of the Eskimos, But 
their error was not one of logic. It was 
due to lack of information. 

Here is where the white man enjoys per- 
haps his greatest advantage. He can avail 
himself of knowledge accumulated through 
the research of millions of experimenters, 
and the experience of millions of fellow 
craftsmen. Newspapers, magazines^ radio, 
and motion pictures rapidly collect and 
disseminate new ideas and foster their 
adaptation to new uses, providing a con^ 
stant source of inspiration, Perhaps it is 
this constant stimulus and this easy access 
to accumulated knowledge rather than any 
fancied superior inlelligence that makes 
the white man seem to excel in mechanics 
and invention. 

The Eskimos, in common with other peo- 
ples cut off from the rest of the world by 
physical barriers, have until recently en- 
joyed no such advantages of easy com- 
munication of ideas. They have had only 
their own traditions and experience, plus 
their native understanding of fundamental 
principles, to guide them. 



Heat Gun 

assures complete 

Winter Lubrication 




With a Black Decker HEAT GUN on 
the job, stiff, frozen oil and grii^ase offer 
no handicap to the modem sendee station. 

For complete motor protection HEAT 
GUN^s powerful blast of concentrated 
heat (450°F) quickly thaws and blows out 
every bit of old grease, oil and sludge from 
transmission, differential or crankcase. 
It vrorks wonders in li mitering up spring 
shackles and other troublesome parts. 

And for thawing out radiators^ pumps, 
hose Connections, sleeted windshields; or 
drying plugs, distributor heads and ig- 
nition wires, the Black & Decker HEAT 
GUN has no equal as an aid to safer, 
trouble-free winter motoring. 



From what we have seen of these Stone 
Age people, believe that they display as 
much intelligence in analyzing and solving 
problems as do those who live thousands 
of miles and hundreds of years removed 
from theip in the age of the machine. 

(i f( ^d. ~ 



Wood Veneer with Felt Backing 



Adapted^p Qiy-ved Su^ces 

Thin wood ’ronlfermounte^ on a felt base 



W- 



is a sound-absorbent, fiexible material for 
interiors, such as the Inside panels of au- 
tomobile doors. The veneers are available 
in a variety of handsome, polished woods. 
One especial advantage of this material is 
its adaptability to curved surfaces. It is 
waterproof, resists termites and vermiii^^l 
will not support combustion and insulates '- T 
agam^ both Jheat and sound, j 






ij. ■% 'X 









Sold through leading jobbers. Get full 
details today. The Black & Decker Mfg. 
Co., G13 Penna, Ave., Tow^icm, Md. 




W&rld"i Largest Manufacturer ef 

PORTABLE electric TOOLS 

yf 
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The A, C* Gilbcrl Cnrapany, mamifaciurers of Gilbert 
American Flyer iratna, presunL new gauge 

iwn'rail train line. Built to iiicalc from actual railroad 
blueprints* All rolling stock is tlfe*cast^ with bake- 
Ute wheels. *A.ll couplings are automatic. Lijcomotivc 
is ]V*Y. C. lltidson typP;* with remote-control 

reverse motor. 25-toT reduction gear gives ircmcn- 
doiia pulling pow'er* Locmnoiive and ten Her weighu 
3 lbs.; freight cars and caboose, Vj Ih. each. 



AND LOOK AT THE LOW PRKESI 
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Make Ydur Snapshots Tell a Story 

<C&rLtiftue4 fr&m page 653) 

subjects should absorbed in it, appar“ 
ently unaware of the camera. But it is not 
imperative that people be Included in all 
story pictures* A snapshot of a gnarled, 
twisted tree, perched atop a windy hill 
tells a story' of a lifelong battle with the 
elements — and no human figure is needed. 

It Is a good idea to have a title in mind 
before you shoot a picture. The title helps 
make your story idea definite^ — it gives you 



Gilbert American Flyer 
scale model is here! 



Complete trains consisting ot locomotivei tender. 3 
freight cars, caboose end sections of corved 
freck (a complete 34-inch radius circle) + .$'19.50 

Train — in kit form. CDimpletely mnchlnedi fo be 



assembled and painted, $15 

Locomotive and tender complete $12.50 



5ame<-kif form, to be assembled end painted* **$10 
Freight cars end coboose (each! camplete, , ,, , $2 
Same— kit form* ta he assembled and painted. $1.75 

Vritfl fnr frre cetol<'>e illiietriiline uthI lief^ribinif 

ihcn« rcm«rkAhle nvTV Irains, eu hell art ticwly ilfriuifrnrHJ 
trilbtfrt AiiitfiCniitj FIj'er ualns &nJ -niniiimcht. 



arG NEWS 

FOA "0" GAUGE MEN 

Gilhcrl American ny«- Ph>w nfTcr*i * hrand- 
TiBW gaiij^e utt-tvherl Switcher. An exact arsle 
ni*Mlel. Ilrni4»lc crjnLroL Aulnmalic coa|tteni. ISkijic- 
Hle-ca^t teiitiEr wiih- rear hcadliebt- Bead fuU 

dcHorti^i Kilt in frc<; catalog. Prt«, f 12.54X 



CllRIH 

f WaerTaihiA. 

MADE BY THE A, C* GILBERT COMPANY 
SOS Erector Sqvore New Haven, Connecticirt 



tight on 6enrd, fpectiicfea, frou/nr forc/infer 
Ort iffr give ^ttery" tfvutity fo this library scene 

a foundation or referonce point to work 
from. Consider the twisted tree* Choose 
the title Windswept” and you will auto- 
matically seek a picture angle that best 
shows the stretched, branches and 

the hurrying clouds beyond, 
j* Indeed, there is iioe^more fascinating 
'^^camera pastime than chobsing prtivocative 
^jBtory titles and then searching out picture 
subjects to illustrate them* For a snow- 
ball hgjiL (jonsidcr the titles ‘"Direct Hit," 
“Look “No Quarter!” 

^ Take a general title such as "Steel*” "“Rip- 
plest” or “Skill," and you can find literally 
hundreds of pictures to fit* For “Steel*” 
^ think of the gaunt frames of new build- 
G'ings, railway tracks gleaming in the stm- 
loading cranes and hooks* cables and 
^chains. “Ripples” suggest snowdrifts, 

" ^unes, or the moods of wind and water, 

f Continued! ta ptiEv 139A) 
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WITH P.W. I'LL 
PUT THAT ON 
--\TO STAY.. — 



tompar* tbtse rric^s 

¥^V|S|n DritI Preu, ly hleh, 45-30: Disc 
1M|HV SAnacf.a^”. 4 ^. 00 : JivSaw, ^0' 
throati 45-30; Brit SpndcrK 4 'a 4“' 
drums., 4fiL.OOt Lathe. S' Swit>r, 3CT 
t^tlween cetitera. 45.50: BabJ Saw, 
10", 4l B..OO; Bench Saw, 6' blade. $1 1 .00: Bench Saw, 
blade. $25.00. Price* wc«r Roc}<ie4 slightly higher. 
Also other Bench Tools. Model Maker* ana Acccah 
B oirib at very attractive pricn ... all quality built for 
lone service and accurate workmanship, jf dealer 
cannot supply, order direct, Write for 

rPPF riTAl HR Arcadt' Mftf, Co., I 2 i 4 Sfiawctoi 
ri\E.C bHIHLUU fretflort. Illinois 



^ JMAfiT. ki|M^1l»^BiiriuL4! dnafni. Piiu ai. 2 
t,il]i ie;r j i?r 4 k-Lleri und fur.l'Ir.iMliHar Slrilinc 
OhtcU, bifcil miliErcfiiiMitti ior quablv 
fnr44 ynkjfi.Cl^ft £ljI' wofL tiutiD^iiolKi- Bailuin Pint 
AJicd Rrtff ■.h'l tahrtK. WnJr |T^ PVUi UlftlilC ■•o4l>‘* 

BASTtAN BROS. CO. ^ 
Dept, ^0 N-V, 



RESULTS ARE AMAZING 

Now if you A broten ebab^Eootfi ci4teir — ciicbor 

nick m wo^nlwurk, AdoT;, pUster i>r lUe— foou ^m.wn pdII— 
do a (^uickp expert 30b of repairing with wood in 
can$— PLASTIC WOOD— that handles like soft 
putty and hardens into wood — 
wood you can carve* paint and 
drive nsUsand screws into* Paint* 
hdwe. & 10^ stores sell 
PLASTIC WOOD in 10 /^ 

& 25 |^ tubes and S 5 ^ cans, 



lvHVft«g ■ C**¥tp 

WOOG HU.L&. hiJ>o 

6*04- tmi ««0ir ll**- 

Wh*t<, Cm.*! S«iB% 

H Ch.,*-.! C.aJd.rH d 

t*rt V"TnUt sf UH-'r ^ -El!? >H 

aul 4[iiruN 1 VTLi (Win 1C. 

» ih>Hi Ih* 



HASTIC 

iHMD' 



Ig OFFLA EVLR MADE^HI^ To work rcryou 

MAKE MONEYl Wwrif t* valoablB. IL ewnb aJir- EkMt 
BiafB ikan 10 tneSL OttawR HA^lT fjfKntcd bj rrum gr lnvy, Kalla 
trr-^Ki-***** linl(<i. ling ^ -'ha. eiSninir t^^T f’thffr »,krt . WTHe t5T 
fAEe booh- OTTAWA HFC.CD.i lt27 Wood st.k Ottawa, Ks* 



BROOKS-HILL CO 



£5 Inches 
Long^ 



EXTRA 



fit I «IKiEWO(» PIACE 
LOS UtqELD LAUF 



SPARE TIME 



LdltiTTiiMil!, C'iiv:-j| 4 nfc tijlliwidi. c»nl*. IVIfitJ^e tmm H-ICI. 
Enar. nJmdvaHl. J4I(HT]N0 PflESB UAlTtIA1N& 

S12. Typw Satipili^ kaweil iKti*!. P.bM (nf ■'TiOiJaT. 

f£IFFER Co., U>C. fi Cotumbla St.. NDwarh.N. J. 



at new retfucetf 
prices 

Now ready for Cbrlttmaol 
Let your Kanitcr nnw, wliila 
fippt’ijil Iasi. Atl 

t h r> lates^l JiriprfiveiTK'ntB, 
ailiul^p.; ?ilau>' atvle!) bIiqwi] 
111 liWQ Voii can 

h a V d £-speeif gcar-thlft, 
front-wheel brakes, apring 
fork* — aiul genuine -Mom] 
quality besides! 

NOW jQLi «Ji ild^ a EcnulBa 
ileed blTjele 30 daTi trJtbout 
"buyine for keeDi,*‘ Return It 
at our cipenae If nut latlsRed. 
Wrltf oil Job far FREE ORtalair. 
tnarvelDus new prices. EDerlal ri- 
fEM. HATE H buy Ins direct 
frmn MEAD! 



A4c}jr. F'lritttli-l.-: nnd (Trc()M|F|TeB Up Id (Tnc 1ii1(|ciFT. WrlyhE JBW 
Duly ■: mjxi,’'E>*. Not £ loj-T— Kirunjc Bni/iFUilli.'e. Ah-niUlvl v f irwA 
accurate, Vi tr ftiJtt, ‘^.' 11 * to nflVrr;", ,i 1 r,rF*s, /rW|p 

WherOrer ;,rH- Write ir-L(rk f^r F«EE An FNT ? / ■Cia-rtl 

^TTinle ■‘ifTp-r nnd Moninv-Mr^ldir TiaTi. “//(mSu'J 

VE-PO AO. DcpLlSZ, 303 W* Monroe St., ChlcTBo'^^S? 



SrT£S Dry-CJeanf/lg BtUs 

BEl-i-'i LIKE- Wllrlt. anrUilnit liliO It, iietT'rt 

rh«nlc»llr lr».ted. tJSod iSkfra bnij;h. Mo actully 
lHOt 4 a-nt» TFBBirir pow^Jer*— po nvLIod band*. K«pr 
K iLlia, iltwnm *pre u€l iniaLa Alia <l*gn* kuta.draiHf*. 
upHMALBrrtl rumktara. otr. L«i* l»linir. J-rnr prinwj. 
r.wtTlmtK.* iHTWiwe L A*«itiW wabiEpd Hv^iywlier*. 

Itawfijnni elm " , ■i.j. tif!. Lid 

sample OEFER MCI or eHrT to flra.t 

iMEnrLC. vrren p.„„,n tn a*ch l«^ l tj wjhj- 
wrllMk, Mo otiliffalHifi. UH ttdtolliii. ifo Orii--. 
r^nd in roor aaioc TODA Vf 

KAtSITX CD. DrUL. UZ, Akron. Dhio^^ 



I" I i| ijrir 
ChirnF^c h^hOw- 
roHirrv iipi] flCf 
llw many Jliic 
new motlclft: 



ARCkDE 

Coit 

POWER TOOLS 



PLASTIC WOOD 



Adding Machin' 





Tlrei— H itc m lampi. whcclf. tires. 
C43u!Fim«at. Drup ub s pwtal. 


FREEI 




If Alb A cn£E cramiY 

ravUUinvtL-iiscBKuo 


OrcBt new Color Cats- 
Eossent PRRK. Hurry 1 
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J A H IHcUl ProifuclK 5 CDEnmercisI Si Rochester, 41. V. 



on 



^LY 
P£C 
U.Y 



W/t NEWLY 
^ INVENTED 



ORCH 



COMPLETE WITH POWER UHIT-^WORKS Off llD VOLT AC Oft DC LIGHT CIRCUIT 

nere «[. li A portible tmuhlnfi tliat t*Al hraaStir iTid anUlfrlnK. ypt 14 prkfd wltTiln tli* rtich 

or ill. The 3 In 1 t«n« to yuo eomuleLe wuh |TukbIc§k catltoiii, vaiiims D’Mt!* «r w«iclSJijj lod and sll 

ii^^ik'd lu itu fJrivU* ireimlt Joba. li la *U (-e»dy to plu( En a II cM anrjtei— 
Id' huy. Aioiklu Lnatru«;tli>ns nt^lir< U rieijLhle for to do flnE 
Hj 9 i 4 u'nth PHBlljf tt-itiioijt flny prpvlewrs I'Sprt’leOM' (sr nnerhanjrsl ikllt. Tbi# 
3 in 1 InsiiitUy create* ji terrific Djhie by just latielilnc tbe turtwna together. 

REPAIRS FENDERS, AUTO BODIES, TANKS, BICYCLES, 



The 3 111 1 I* idea! fnr aulct hod? tf^pslrp ind feiiflct wetd jobp— nilera, 
;»1iunib^FH. tHecI atnnsj, rtnsm^r*.. nulmenence men ihil janltw* *l3l 

rtiid It JinUifrfitiiiljJe, II?' fcillipUnK SlmpK iJdtrutil Jous: heavy morli mid! a4 
Ijumtk'ts, ia«Rn und Imluitrlal retulri. mii Ijh rliine. Ideal fur the eoujitlwe Jnti-* 
nroijiul a fitime dr f-imi. WoltKsi ON' ALl'MISTM, BHAFld, COPPKIt. 
IHON. fjTKi;l- OTUITIt MK'l'.VL-S. 

AG ENTS E T«u ultl Ami nuLek vntf fulrs walilnj: fcjr jou lo repair ihutn*. o»ra|te4, 
fqctDt-je:a. eltee-L oieLal, iiiJ tileycLe repair altcvnr, end meny Other plecn. ^Vrlic 

at unco Itrt* Ire>e particular* wrid leani hmr ytM oan ce-t I'liur nwn 3 1n 1 Elerttie 
TiHvh ib^ediJielJ fneo lut [l(?ntuhiD;iLl«i put[iO*t?t by bolbinB in intrbduee It la 
<iUwr)- 

ELECTRO’TGRCH CD. 2613-BM MICHIGAN AVE., CHICAGO, ILL 



CAN YOU BEAT THESE 
POWER COSTS? 

Save 

up to 

* 293 *® 

Per 
Month 



jMs cuttefA ^^C.O.D. or fi-ufi-.r. 

V-ii. Postpaid' 



Ntahi.' Brtrt irOonv*? Jd>rnler hIulfh!' 

ipfvulilhnifiii., pLc’tnt^ fraih.'-4 , t.Ijuium. 

irFmlLlcni iiruleeih. ran irlixn 
41 0 i I nniiP ilttn alippr-rt. 

It lipn B" K Sii” eteeJ Uiblo' siennn 
Sl^h" hkeb. I’^eii ni JV'lB'* huile 

iCuEtCTK OLltcaa b-Hli-- 

inn*. Yeur fractlnnal ri.P. mmtor lunn H- 



dfwrli>ipt tlM prla* ewitti* tin p*M-r- 1-^5. 
irud. 41 4: Iki; -riJi aiirl nirr- 

ebindlie trlwnl- ‘Inl- nllinT. "imiilrtJ- lina; J-n/flSU’ 

e nul 

^ ^unilij 

■4»i Order eodnr 4r 



power 
costs 

with a KRW FORD V8 Unit 

SI H. P. with KRW Vt Unit utlns nalunt g>i K112S OTU 

@ 3le per IDQH cu. ft. S 46.10 ptr m«nth 

51 H. P. with KRW VS Unit unlnp paspllcie & IOe per gsl. 

tno iasj - -t+tu s i,40,40 ptr month 



DIP UrUIO rflD MODELBUILDERS & 

dIu ncno run homecraftsmen 

III v.iliifS ttiMl prlrtS featured m Ihe rteat pew C-iy Hapilbwilt 
(.■aiLiluit — now r^idK! ltnfK*ln* ialtirp. T-]iQU»iMJdt Ot liema — lincludlns 
1 werbl-Tjinciiia HylEin tniHkl *I r|d lui** t nlio dtPH'r makea-. UK 

irp. O. I'l'O iiu «iiiic Hit oiiulpnterit, imd to-jr 

ItailK 4 1 ^Ur< up. Ca4 medel uirpluni'*. iiEl>d all well _ jk 

ma eriKlni-M; iiaiid toela. lui'A-er mtieliJncfy.. Ihlp h 1 14'— -anil V ■■ 
ell nBeeasory 4uE!^i)IJe:d. MIcToseepef. eta Nothing ever like 1(, H H ■* 
liefDre. IldlllOUi llnihei.]| art quirk I Bush nuinej julilress atid | IV V 



RADtOSt ETCp 



Abore bpurea ihow pHrunty fuel eunce {iLibririitcLS all out Ineludeii' 
far aperatlDK a KIIW Vfj Uhli. de^fllap bO II. 1^- f»r 3 n boui-f uer 

iJny — 20 dn>n IKOatK- *«»■ mhb rfectrlelty $ 3e T«r 

Kffll whioJi amount* to I34I3-.OG ner irmiisii You en.n p»y (or a 
KUtV b'ait in m iHuLhi^t week* out Of Ocfual envlngil 

KRt^’ V? Unit* sre- tlaili' envies money uperntart pf tlr eondi 
tloolu.li' dU-ii refftonratLaa equi[iJiien.t. iilLIIj. fncrarie*. ihPpn, erfjile^n, 
rP 111 i^rf i lilinip*! ‘welJ-dHFlinq' nutEitar eaavmrtorn' rqniiimr-lLi, 

etc. Kew lOtliV "OE.FA RDIAN'* aMt-umBitjeBlIy fiiut?* eaifibe is rd.Me £>[ 

rooljpj; PC |ijbri£::n.[.icia falEure. 

Write fat Dew bulletio iuet aff the prrw’— iMirked 'with oj^FuI infern'i*tipn+ 
J?|j*ih«eriae dnt*. etf. Y-nu tftO buy thrauflh yout |fw*l FntJ I>**l4'r 
nud l»D*fj[ bj' Ivjtaf lervlcewpd l-ow-pDn.t I-'ord ePBlnp repl*f*ni,pnt 

K.R. WILSON 17 Lock St- BUFFALO, N.Y. 

Suilder* of Shop Eqy ipmont for Ford Dealers Since 1916 
West Coast Branch: 722 Mateo Sl.p Lo$ Aneelos, 

Export Office; 9Q West St., New Yorh. 

lYftffn jrr.’fiFP}^ plra-^fi tn«M!i!'tO’» ropular Afcr/ianfcs 



Clevlleoil Model A Supply Ca. Inc.., 4iU-SN Lireli Ail, ClntlJii die 



ettsa 



f/n»n/ MONET 

Tionoi maker 



WlLO 
Elephants 

CAiVT 
rjAfl fF 
APAJir 



rttrat^ la a ftEw-.! of quli'dr pruiTta u'Altine 
fill' i[''i]if:L' ffr»l ru liki nKlLire ihi* mim^.lnu. 
iii’w llqyirj ihal Jkilna ill klnda af ma- 
Ifriiili 49 If uiir pJm. Men and waim-i 
pinlit! ble Ineuipea Jn direct 9* lea. AlaOi 
C[MUtF.^r riiriKif y-fiU i-:lO tell In tyiqii. 

Ul.ftP ro dcflleH ikniT let Ihetn dell for 
jau. YV.\Ofl.V JnitBBBS, rAllIl MKY. 

UPKrlALTY MR>.--hrrr-* n real nn- 
periiNiHy to BtM ■ real pni'liiei: to your Une- TlihlFTEK'b 1 A will 
iiie-iE ilrncKl evarylliitiE iniJ:j:3nable ulliwvul hem, toUlerlnr [mn* or 
acids. ARfmli ekfinlnE ll[i. Rli; repeat bus,jn-Ki — ttriwincrui pTuSlii. 
Write Tf'm.M'' f(¥f tpinple priaif nii4l panEfuIara. 

INDIANA LABORATORIES 
Dept- T-115B Elkhart, Irtrl. 
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1 0¥Bf looa Ut^ll 
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([Continued Irom pB£« 136A> 

while with such a title as "Skill” you can 
illustrate hundreds of occupations— the 
shopworker filing a saw, the jeweler at his 
bench* the carpenter doing a delicate bit 
of fitting. 

Th is method of choosing titles and then 
illustrating them is an unfailing technique 
for finding picture subjects, Pick a good 
title — take a picture that fits it — and you 




**direcf: hit^*—ap\attErin^ 
fttct, tt ^nt^wbali. rtndy to tArpuf. it** nff ioid 



will have a snapshot that interests every- 
one who views it. 

There are three general classes of pic- 
ture stories* and you should try them all* 
for each has a special application — de- 
pending on your choice of subject. The 
classes are: 

A single picture* which suggests a com- 
plete story by presenting one aspect of it. 

Series pictures — each picture covering 
one point of a longer story* The boy and 
his airplane would make an excellent se- 
ries. One picture could show him exam^ 
ining a friend^s airplane inodeh another 
would picture him poring over plans or 
blueprints; others would detail the prog- 
ress of his construction job* and a final pic- 
ture or group would cover the initial flight. 
Series pictures are especially good when 
a story needs to be told* step by step* 

Sequence pictures — or movie scenes in 
snapshot form. It is different from a series 
in that the background or setting does not 
change. One might make a good sequence 
of a fisherman landing a fish* or a baby 
exploring a new crib. In the.se pictures^ 
one concentrates on changes of expression* 
and slight variations of action, rather than 

(Continii^d to pAge 140A> 






UINQLCSflLC flADIO SARVICC 

'mew YORK* N.Y. * CHKAOOJU, * ATIANTA* GA* 

ttXTH Ml W. UVD P|4r41f4II tTffrt 

105T0M. MA5L , M. Y. « NEWARK, N. J. « JAMAICA, L- K 



AMfEa. , . . . , 

Cify.. 



LET^WLU 
IE TOUR 



PASTE COUPON ON PENNY POSTCARD 



Cov'er fu ccvtr ii*s 
bcAiid new. Nc>v 
19J9 Ra- 
dios* 60 mmids 

, , , tverj^ fine a 
streamlinrd beauty 
and all priced wltliin 
Coni- 

pkte list of nation'^ 

^lly adv'crE.iscd radio 
part; and equip* 
ment. Sensational CtlevIsiDii Jdt* plus the biggest 
Hlection of buiJd4hem-yourself radio kits* New pfao* 
Eogrdphy section solid.packed with real varim. I8fl 
pages of standout buy si Send for youtr FREE copy* It'a 
today'^s buying — atiJ saving — guide. 

^p»ia( Xmasf Catalog 

Reiiiiretn sfnd fer eur special FREE Christ* 
mas catalogs out iiJ tlTne for thrifty 

Chrislinas Bhopping. Thij year giv'e prac- 
Ocal gifts. Largest sflcction of titty- 

whete — eltdric trains* Canieras, nipd^rif 
dpplianrts* electnc shavers, ndios . . . 

Shop at homezn oomfort with ibis grratEr* 
value gib caialog — save time and 
Clieck both Catalogs pn cpupoii aiid 



WHOLESALE RADIO SERVICE CO* 
100 Slxfli Arena e. New ToHi, N. Y* 



INC. 

'a ^ 



RiAh FREI t^39 Oifi CafQl^g M*. 75-TM0 
ftirth FREE |?3¥ Radio Catobg No. ?3^TMe 
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FOR YOUR 
HOME WORKSHOP 

Stanley Flan Bi>Dk givin;^ siep- 
by^atep initmctiimA fot bunding 
u$efu] artLcL^St * St^nlEy 
TpoI Guide sbflwi how to u*e and 
care for all common wood-woTk- 
ing toobt • *'How To ’Work 
With Tools and Wood** E« a 185 
page book showing how to use 
tools, bow Co select matcrialst 
plan your work and Aniih it. 
More than 150 tUustraiLoni, 




B T A N L E f 
PLAFf BOOK 
IS Ecrnpltt4 
pUei iDe per 
Copy. 




STANLEY 
TOOL 
GUIDE 32 

tilll pap«i 
i nfeniiatlcn 
aso wr e«p)r. 

* 

STANLEY 
BOOK 
• ^ H J3 w Tt 
W9rt With 
T Di D I s and 
W(Bd" 105 
pppai SI.QQ 

p«r tvpy. 




HOW f O WORk 
TOOLS »iJ WOOD 



Sifftd checkf money order or ttampr ivr yHW 
io 



fsTANLEV^ STANLEY TOOLS 

Tn.ADK HARK Efm Street, Nem- Brifrrin, 




^ANDfMG 

GJtrWDiHQ 

SHAflP£Nihf(3 

POUShfi^ 

Buffjng 

lOViNG PAfWIS 
VARWjSHfJ 






Finer Sanding 
in Hours Less Time! 



Ne4i* 




PORTAB L E 

*ander 



Just what yooi have been wailinf: r<ii — ^ i»rtat)Yc, hi^-pieciadou 
sAOctrr at A ptiee you eon Bfrord. It Ba.ves time uu) tAl Oa 
all yoLif sanding jobs. Equati the quality oT done by aandem 
Cfnling twice as muthr 

Strai^t-atroke, conttniiout urndpaper belt wod'ka with the 
grain — leaves np c»wg;taln nwrki or awirh. Handler wide variety 
of fmtoide Md (Fwtde curvcel anrfacea , , . aod a11 plEiin surracea. 



OUR trial QffER 

will Ift yea ita }cn yuutiflf 
iLe many joha ^eu un actu- 
ally da wilii lhi» Um>I, WiHa 
for drtalh (ndavi 



Worka ois woh^, rnctul, banc, 
Cnmpofiitiona, plaatica. Weigha only 
9 Ibft. Plugfi into ncareit light socket. 
Anyone am me it. Fully Euaranteed. 



SvifciHt GuildTool Ce^npany 
1700-1 Nn. SaliuSL 
Syt«e«., N. y. 



J 



< Coot inuei) from pago 139Aji 

broad shifts, and the camera viewpoint ro- 
mains the same in all the shots. 

“Series” and ‘^sequence” pictures are of 
rather recent origin. Indeed, they were 
rarely seen until the development of the 
modem miniature cameras, built especial- 
ly for rapid adjustment and quick captur- 
ing of action stories. Now, however, own- 
ers of larger cameras are adopting the 
miniature technique, and finding it useful 
for many subjects although, of course, 
most of the large cameras caimot rival the 
miniature’s lens speed and simplified fo- 
cusing or film- winding control. 

To take sequence pictures, the amateur 
must learn to handle his camera quickly 
and efficiently. All the adjustments should 
become second nature to him. This calls 
for taking many pictures, but the results 
are well worth the effort. Often an espe- 
cially good sequence opportunity will re- 
quire that pictures be taken as rapidly as 
one can wind the film and snap the shut- 
ter. It is generally advisable to take more 
than arc required, so the sequence will be 
of adequate length even if some of the 
snaps do not fit in properly. 

Many clever story ideas can be worked 
out in series form, and there is more op- 
portunity for humor. Stories that cannot 
be told at all in one snapshot can he made 
screamingly funny with a half-dozen snaps 
arranged in series* Imagine a small boy 
with a huge snowball on top of a hiU, In 
one picture, show him losing his balance, 
and starting to roll downhill with the ball. 
You would pose this action, of course. At 
several points down the hill, picture the 
boy and the ball, apparently rolling — and 
at the bottom, get a final picture, with the 
boy sitting tousled and bewOdered, and 
the ball now bigger than he is. 

Creating such story sequences greatly 
enhances the enjoyment you get from your 
camera — and it costs no more than ordi- 
nary snapshooting, because when you 
carefully work out a picture-story, you 
make every film count. 

If you have had difficulty making your 
pictures as interesting as you would like, 
try the “story” approach. Make each pic- 
ture “say something” to those who view it. 
Take one snapshot when the subject is 
suited to single’-picture treatment, and 
whenever you want to detail a story more 
fully, try a series. 
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Relieve Heartburn Fast 
This Ama2ing Way 

— TUM5 A ftmmtkHble dl^arery amfli- 

^ lad. quick relict from. Iddldcitlon, UeiircbUTn. 
■OUT rtocDBCta, ltdii ■nd bumlod CAUfCiJ by eiccas 
actd. For TUMS work on th* true basic prIncIpICr 
Act UnbCllCTabEj' fast to neutrftflK- ciccai acid cou- 
€iltlODi. Add fSOlaa ara rellcTiHl almost at Once. 
TVMS vr* giiiirsnt**d to no Are not 

laxHtlTi;. Contata no harmful drud*- Over Z bIJlloD 
TUMS already uted— pnoTlnd tbeJr amazing. beDcIlt, 
Try TUMS today. Only Iflc for UTVMSflt olldruft- 
glati. Aloft cconomtcal ml let. Chew like caody 
mlolo. Get a handy J^c roll today. 

Vou RfverlmdH^wfreii 

or wfjp m — ^ 

aiways,*^^^ — 

CAHIW 



^fefAODIIIDlOESTION 



fuiBt >nTi..»ci4| — not U-'h<h ■ IfliPtiire tet 

This dll vrfetihld IdWPtjv* kriq|s 
lacb Idotl*, dep*oiiqlil* rel!*l Isr 
EDuditionf dqq 1g DddutipBliQq. 

New Portable OUTBOARD 




BOAT 



MEAD 



„ IN A FEW DAYS AT HOMEI 

EjU’U LTiLd LI^CliV* BO Jib. tnbfSi ^ifr.fiKUlr kp- 

llur. |k»rtda*« Outtadarri IL^VdhE 

by hiuijd nr E'pf. &iJ«, Ink [u-naf. 

4 ^r luitACip.3 p vr, miif* h.iirp per 
nlviiiainn^rEl'Iwd. cii.t'tiy-fit CoD' 

ntm lamButul Ji#fcriihl}% qnirk.1] , #ajil} . 

4 PI,* |I.E, OhtH UKr luira. PniJ. tr-iHan lO 
■■ "'CK.'" rwl4l1e — RflJl |tm»|pln Err-rp iHl [lii- 

(Q 'i6 Itw, Kinb dme for dcidili' T4 Girt. I'liildlr Olictl 

G | I n D C IS ft- Marhil it., hipt. I-IS 

L I U t K b CHICAtO, ILL., U.S. li. 



li. rUiV » ! r ■ 
t (‘rr M ‘ 
.xli.in. Mi:.lJ>'.- 
in;- tsT'S W n li' ■‘f 
■ lIE] . pi. . 

li.Er, l.r If,- Al«. 




LaliiilE typfl nejmne ftnvcdr wIthIqw ■■!n?ra- 
hlLrf:. raupLczii. I]v4?ry thliviif far itir Iriller. 
4-U |«BRV IlluiilrntciJ eivlalnftr. l E>r;. 

MAHVCL TAdlLCR FARTS COf . . 

ISOZO C^leqtjna Ave., Drtrdt. IVIIch. 




The APPRECIATED GIFT 

A OerTtoc-r Trtol Chrnti ffj-r riuiii tmaq cT liTiy f'th.c'r 
oer'aELrtn Alnrhin'InLE und TrmlEtuikvTd ItUlJ rOiXKiC 
from KTCb rjiciiimt- 

gerstner tool chests 

O j^CnUrm^ia S t. Osytuii. Ohia 



BUILD THESE PROJECTS 



M t:ira« ar]!,.«i‘ti, ]:4iiV UibMnld. lu >*11- nrullHl Ulii^ 

trmki B-U Di.b'h WlLdmiH Si)t: [Modd O^I^D 0*d 

Mill. ].awn FifiiTin T'i^I-Lmbi — FuiibixniiBt Uhr], 

UuicbBqiw, Tuln>aeL. iEolbca 3kH#bmll 4— 1 1 jn, 

CtuJac aimULijac miuiy n>9J*tA i*nJ itJt. tqdij. 

CRAFTSMAN'S MODEL Cf).. p.U. M3C N, m SL, Mi[aanlM. Wii, 






DON'T USE ANTI-FREEZE 
TILL YOU CLEAN OUT 



SANI-FLUSH!" 




(Jt.d Man ^'jntbii bas two t;trikt!9 on you, 
if yoti |iiit aiiti'fri'viEc in a Jirty radiator, 
Unfit aud fit:alc <^hokf! the Byetcm. 

Your motor OTf?rJieate» You waste antip 
freeze. You waste pow^er» Ansi yon riek 
costly engine repairs. Sam*Fixsii makes it 
easy and inexpensive to keep radiators ciean. 
Just pour lOt w^ortli of S vni^Flusii tn ihc 
radiator. {2Se for the largest trucks and 
tractors.) IVdIow direction .“i printed on the 
can. Run the motor. Drain. Flush. Refdl 
with water and antj*freeKe. Then you're all 
set for the winter. The delieate veins?, that 
cireulatc water are free and open. Motor a 
run cdieten lly* SAhi-FLUSii can^i injure 
motor or Ijttiugfi, You'll find Bani-Fi.usii 
[ n most batbrrmmg for cleaning toilets. Sohl 
by grocery, drug, hardware, and rtve>^and> 

tell -cent stores. 25c and 10c sizes* The llygi- 
enie Products Company, Camon^ Ohio. 





AUTOPOWKR tetl3 you how lu pljiln^ rasy, pimple aiuJ lllusLrBftei] Inelruc- 



TURN SCRAP INTO MONEY 



YOUR OWN MOVIES/ 10^ A DAY/ 



tiAXIOlsAlXV ADVEItTIi^KD 6MM biuI I^IM Mtovjn 

3 ? lirijjif . fciualiifc^.; Fhi±r>!i. BS'hKJ, •eJuL''. &-ltiSJ-^ 

HAl. J-; Hi I>AYT|?(AS„ |'»|Ln.^l»Lii u> l!.^ BJi ILksA \*\\r 

raiH^RPtf* thrr>i^<M |-hB wnrlrl. TllHH Jrlu'^E '^^"lUTrF TTf'l'-''Yi 

[>M ETdit'c Nami MwIbi, Qiti. 1-1}, T39 &>rr;'i1q*i5r. . ^Hlnn. IHm, 



T$ S. SIGN LETTERS 

For fitoFP t-Yoiita and Olfl(?e tvlnfJow*. Anyone cati puf. 
them an. tree i:?iUii[9i(s. Libcrui oecr ho genptiJ HgenuL 

METALLIC LETTER CO,. 433 N, ' 



K£gPS RADIATORS CLEAN 



C-[^;^)»0UMATCr 

Ci$ar*tt« RdIIct 

fioiia DLmp for 4i T>.'in,ErLiD:ix 



ui^pun iftLikiii OII./^rfi|f^ ■• 4 A|p plJl^^PWP- ^ 141.11 p^^iiri ul lm d ■■■ lu urviLLf^ ^ d^-n. .* ■ 

and Id C ffotirnnoffl and iftfifrir^ with voUfUTf* from 2 to 1^000 Voita, lor Cftwer . 
light. wtlcUns, radio, Muncl, etc. No prcvloua CXperlfincc nor sperlpl 
nwted. GLmcmiotB can be driven by ^Fnd, w4[e^^ ran belt, etc. INi^TBt, i - 

Tiovs Fon nuiifPiNO ANr> a r wei-pfh that a<^i.talt.y w'onhs 
VV TO A fS/lft* ROn Al;80 C'OMPLEI’E PI-AKB FOR W'tNlJ AND 

U 

4id*s. 



Ahrmdj used and cndnmKl by thouaanda. 

S. W. DUffCAN, Publlshtr. 



>aly ftl.bd pwFtpnld 
' t. H»i 



erriB Ave.r ChlcAgu 



All lU 
POWER 
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Sivp VCUf Irciin tn- front' pf poCtl 
ter. Than P lavnr, By r«mot« 

control, coal (toifr* down through 
chute into woitlug car— filit it to the 
brim. Thii year's Li one lira ini cCin be 
uncoupled and unloaded by remafe 
cojirrol. Catalog conlopni oil ditoils, 
ptui c ole r piel u rei at th e j reateit fleet 
of model train i in all train history. 



The Ijunel Corporation Dept. LL 

i5 Eait 26th Street, New York, H. Y. 

Etidoiud It. IQ cents tor a cop-y of the new 193& 62-poae. tul 
Eolor Lionel Catalog. Send it la i 



Amazing 
New Feature 
in 1938 

LIONEL 

TRAINS 



I Name ^ 

B A.firiTJi.'it I 

I City -June . • 



VELVET SPRAYED FROM A GUN 

fabric [[iLuah, raUen or u'ool> may neiv be P"y 

arlirle ni 4 ile cif {iii'pDr, riirHlbniLril, imllLur, tteiltu plaac&f ohjM'lB, saciuiI, 
■Dt iaiftal, !i'lTh our nortiv deye kiln'd hund niray cinidt No, 25, wliicti 
Inc-lutka 1 bindiri 3Un — 1 fdlirlr tcUti, IWrMi^r nDtl pulfTifrib'd futarkc for 
coreMnir IE square fret for only fl.a!p pIiin iuxiukii, KlLiiijiliaa woijliL 
3 Ibi, 10c hrinsB aUractlrB samploB and; I'kerjEurit. 



MAGIC, SCREEN PROCESS PRINTING 

Print youir uirn Gteetloji; Cetibi, fayore, niTv^-Uiefl, tIritiB, pe-nnaiiin, 
Ftc., 110 Lo '2ti(} hLiLir on your ann kktdieLi iibie rram your C4in 
HjCElpna, in «napnr hrUtlsnt colors^ Puly^rJMd fabrLca and iLlktlJ 
oah b* Replied wlilto frlntlfUI fldtur is mil wet, Aoy«iB llinl cats 
handle a ked penril •can make lh<" lAutr*, In a few mlnules tlnn?. 
Hundreiifl ata claaitlAff up in llLiC Ih^ fa^clnatlpc Jiidustry. NOT a 
rubber stiiEoi? or hbakuin hloch in«tli0fl. L'rlnUni? as sharp and accu' 
rate as reaulat prlnllnir. Set Np, 210 Inni^ltideR ] Ntlk: JerneLL and frame 
— ) adJuKtable bark bar. sMe eilnport. prinlinf tiaao. tnaifk 'fUm, 
hltlRr^S, ilexllhio printer, pencil knife, 1 caili Ted. 1 can |?ITf^sn lilt;, arid 
maiFucttoiiB for only £3^.43 plus po^ia^^e. .^hipping weljliL T lbs. 
Attraotira tamplea 10c. 



PRAIRIE STATE PRODUCTS COMPANY 

DEPT, 12 1631 S. MICHIGAN AVE., CHICAGO 




*l-ao 

Lirte 

aaitery 



BUY ONE OF THESE 



POWERAV >hr.i. ni f^.-W 

tern Willi jt-iW4'tfiil WI ri. h&*ij lirars H-MW 
hirora lri,-tiA. * In. reflector. Lxnt.jtiktthJfl Irn:^. 

POWERLITE 1^ iid'?! A*n»T3i;*'A rtncAl^Iccs 

Irlr Ijute-m. S-vcU. - rtfli'clorii *r..:<[vt* 

K<ai Ft. tirSITirtan, fi'iVBn w«ilr ftuoallSllt. HU-LtliP 
ti 44 iT& liKlit i;rnb:'^iacbly< tnii.*. Ai *114' r1, haril- 
uare and clefincal d^Nrt i*r wrtie uircEi le 

Della Elei^tr-tc Co., Marion, ind. Pept, 3d0 



*3.« 

L»i. 

flattOry 



niECOUI'S 



GAS. POWERED 
MODEL AIRPLANE 




WorM''fi chnTnpiryn BaR3elt^5 
hew 4S^ ifaa.powtKd crack* 
up proof sciienLioh! Fin- 
tahed prtip,^ mnny ready, fiw aoe 
made partis, rubber ub^els. Also the fnmoiis QUAICEH 
rtASH, FLYING QUAKER and othere. 
Al^> rubber-poweretl fiEunt Filers with 
motor-hum device $].M up. 



SHIPS - t 1 canrd bulli, many TCHdy'tnado 
parti), complete PlattR aii.i1 XEBBO 




XEBtO 



CrCob. CfubckO ; l[rf!iPAN[OIjA ITTe-aEura Ij- 
landl, AH AILELBA (Capt, Blood) anil pLtuiri, 
SS'tH) 11'^ poeiiTfcl. 

HO-GAUGE MODEL DAILROADS, Moat re- 
aUatk fFeiftbl cars. AOc. i^eiid ^ xiortERU for 
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Trailing the Wild Game Poacher^, 

( Con tLnU? from paj^e ^ 

served wild-duck dinners in special dining 
rooms* One Texas night-club operator was 
recently arrested in a case that required a 
year to complete and that involved per- 
sons from coast to coast. In season or out, 
the night-club operator was always able 
to supply illegal dinners of ducki. quail or 
plover. 

Beaver, after years of conservation, ai-e 
beginning to come back and lately the 
traffic in illegal beaver skins has started to 
increase. Hundreds of pelts bought from 
scattered trappers in Idaho were smuggled 
by a fur wholesaler into Nevada and from 
thei'e to New York, whore agents found 
the shipment and started backtracking. 
Skins taken on the Colorado river have 
been captured in Philadelphia. He cent ly a 
game agent inspecting furs in a San Fran- 
cisco wholesale house found heavei' 
skins that had no state tags certifying they 
had been taken legally. They had been 
sent to the fur house from Los Angeles, 
where further tracing revealed they orig- 
inally came from South Dakota. It took a 
month to get the entire story and make the 
arrests. 

One of the most unique smuggling rings 
the federal game agents have come across 
was put out of business early in 1938, 
There Is a twenty -dollar bounty on wolf 
and coyote pelts in Alaska but no such 
bounty in Canada- Trappers decided there 
would be good money in sledding Cana- 
dian pelts into Alaska to collect the bounty 
and to smuggle American goods across the 
Canadian border on the way back to avoid 
the high tariffs* It had become a well- 
organized business by the time the agents 
put a stop to it by flying on a surprise visit 
to the depot on American soil where the 
smugglers gathered. 

Like wild ducks, venison is wndely sought 
by market hunters. In one very compli- 
cated case a burglar stole airplane ma- 
chine-gun ammunition from a naval train- 
ing station and sold some of it to a poacher 
who didn't know that every fifth round of 
the military ammunition was an incen- 
diary bullet. On a subsequent deer hunt, 
one of the incendiary loads happened to 
strike a tree, starting a forest fire. The fire 
was observed from a forest service lookout 

{C^AtiiiUed to page 144A) 
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tower 9 nd the fire fighters, in putting out 
the fire^ found the dead deer^ traced it to 
the poacher, and through him the burglar 
w^ho had rifled the naval armory was 
caught 

Deer poachers in game refuges depend 
on stealth and silence. Occasionally a 
v^arden, patrolling a refuge, finds poachers 
are using a device adopted from the In- 
dians. A heavy wire noose with a free- 
running slipknot, greased with mutton tal- 
low for quick action, is hung in a deer 
runway with the end of the wore fastened 
to a tree. The greased loop is a deadly 
weapon because the deer, head do^vn as it 
makes its way along the path, plunges its 
head and neck through the loop. Its sub- 
sequent struggles draw the wire tighter, 
choking it to death. The best weapon of 
the game wardens against this type of 
crime is eternal vigilance. When such a 
trap is found ono of the agents stakes him- 
self out and waits for the poacher, Instead 
of making an immediate arrest the agent 
waits until the man starts skinning the 
deer or carrying it aw'ay, 

^'Spotlighting*" is just as effective as the 
snare in trapping deer and just as illegal. 
Tlie deer doesn't have ii chance and two or 
three poachers can obtain a truckload of 
venison in an hour or so. This type of 
poaching is done after dark, with a rifie 
equipped with a silencer and with a pow- 
erful flashlight fastened to the gun so its 
beam is trained along the barrek The 
beam of the spotlight not only reveals the 
feeding deer but transfixes it with its glare 
so the animal appears paralyzed, allowing 
the poacher to pick it off at wdll. 

Big horn mountain sheep have an at- 
traction for some hunters who feel they 
ought to add a head to their collection sim- 
ply becavise the species is rare. Some 
w'estem states have short open seasons for 
the sheep while others do not. Patrols dis- 
courage most of the sheep hunters* What 
the wardens hate to hear more than any- 
thing else is news of a big mining strike in 
the sheep country, with an inflow of min- 
ers from all parts of the west. Some of the 
miners, wanting fresh meat m camp, often 
hide near one of the lonely water holes 
and pick off the sheep as they come down 
to wrater* The Boulder dam and Parker 
dam areas were districts that required 
special vigilance during the time the dams 
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were being built^ due lo the inflpx 
people. 

In some parts of Europe song birds are 
practically extinct because of the practice 
of netting them either foi' the inarket or 
for use as caged pets- Mocking blrds^ 
finches, larks, robins^ quail, dove, pheas* 
ants and other protected species are like- 
wise taken illegally in many parts of the 
United States, mostly unth nets or horse- 
hair snares. Some of the nets+ made of fine 
linen thread with half-inch meshes and 
thirty feet long, imported from southern 
Europe, are worth several hundred dol^ 
lars. Possession of such nets alone is 
against the law* Hung between bushes in 
a baited area, the fine nets catch and hold 
any birds that fly into them. Coarser “jun- 
gle” nets are made of soft twine and are 
supported on stakes placed loosely in the 
ground. When large birds or rabbits run 
into the nets the stakes collapse and the 
nets fall over them. 

Immigrants from some countries are apt 
to bring wth them age-old customs in 
taking game, most of which are illegal 
here. One importation that the wardens 
occasionally find Ls “moochie," a gum-like 
glue that comes from the Malay jungles 
and which natives spread over the limbs 
of trees* Once trapped on the sticky sur- 
face^ a bird cank release both feet at once 
to spring into the air and remaimi a pris- 
oner until the native picks him off. 

The work of the Biological Survey is not 
restricted to catching poachers or prevent- 
ing taking wild game out of season^ over 
the limit, or in restricted areas* The agents 
are chai’gcd with conducting many kinds 
of conservation work. One of their prob- 
lems is to keep protected game from be- 
coming a nuisance* Quail or ducks are apt 
to flock to cultivated fields and destroy a 
crop* Permits are sometimes issued to de- 
stroy the game or birds if they become too 
much of a pest, but first the agents try all 
sorts of ways to scare the game away, 
shooting tracer bullets through the air or 
igniting explosive bombs to get them out 
of the territory. 



4lNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will he furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 




radio 



Seti * Farts * Khs I QVtf CST 
FA'HamGtar 'Testers * 

KESnSO Fogt Cdtfdag pR|fcE9 * 



KNIGHT SETS 

Qt New Low Pricesl 



tlic .-iTifigE[!nfr th-w 
1>^S^ ISiiiSii.jsi hi 

Vdu^ -VLIjIF! 1> iV 

I e^i t U1'"M — ] ' i| H- li , 

I’liLilInn Tuujt^j "^Linv- 
' 1 4 %'olt 

tyhts;, eic. — jochT ]fjw prices. 

Eume na tow fG.tJ.-ij A 
tuhf#. 3n AC. AC-DC, I’i Volt, S Volt 
ami niQd<-ls, At*o lU'w "TlTijr 

Iv niff ills/' I>hul:0firjip]i3, phoijii-r FlfiEo 
conitjtnat r-ecoi'rt iilEi 5 'erS 4 L^tc. 

Th«i ^ro olU Jn ALLIEU'a 1539 Catalog 
—th.6 Buying Cvida b£ Bfidlo Buyerst 




Choose 

from 

62 MODELS 




ib« OJter KW ^ I niiHtr f 



fivp-rlie 






C. Vi- I 



kev 



W'S;. . '“Jon^'fwg 

HT-S tturt ImK STkI 




■EGIKNUU) mt> FOR lUOtO f URMrJ H^NOIOOK 

A achv fliicl tlirT’crcTil; UrN> M lii'ioK. pUiKieLt fitn'i'lully fU'T 
riidlii Tells Im'jiV lo yi'lpct rsnil dla- 

Bfitms, mnhs chiEsls. solder* '\linl mlli, tlf* V’afked 
irLth raluiljU Haea, Sritd rou|>cin vi'llh Iqi' 

ropy tDilajl Only iQc. 

FREE PARTS LISTS, Wt tfhi mri>l¥ Kr« Parts I*l»ra HuerlniE 
Lniminnls a( hltaj indudlDt sbav^. WrltPl 

SAVE MONEY ON ALL YOUR RADIO NEEDS 

The fi^w ALT,IKf> C 4 itiili>Jt til- eI'mivs 

1 himlQ puns* ncti- P. :Sj'Mn.-<ns 

FfDEji a-es WiiEti, AiDsteiir lii'iii. Ti‘d 

Knulpirnnll, hooka, tools, etr. iiVri;t! fur 
Jrour Free conv ni 

prtiSU m ererr Wfdtr! 



I ALLIED Radio Com. 

I Dept 5' hr 
I B33 W* Jqcksdn Bifti.. 

I ChlctltD, III. 

_ D Prnql mr your Free 1533 
I G rneLo^q'tl lltul IDet p!u« tu fur It^ulto 
I Hullller'S litEiilnk. 

I O iPo-nd FISC piirti ElM 

I Kitiie....*.— 

I AllEtrPS*„rT.rr. , n.n . — , - ■ - 




146A 



POPULAR WTECKAHrrCS ADVERTISING SECTION 




LOOK! 



Mfrt? Hill mont-j f(ir juti with f>nr. tb<> ilipwlnd 

-Of ilaft I ml io n t In Atn#rtco — b l^>t*slneia that ha* a.Irt’^uY 
bofjGtciJ (Ktiiea »f s-alcimcn into hlft Intomt (tfoup. >ntlflnal 
EMltL^rtialrifi to 2J,OOfl.OOO' men and wojnen bai cr«flt«l eaoi- 
nkOLkfi Ip C'pcfy fcif' ’'SURK’""~thL* fotna-rK" 

able lltenth rurlfler that b:^ni«beft i^rfensiTi? odara iroqi 
smoklnAn catjnit, drlnklnft. IJulCk, eff«:tlvL-, Instfnji— "Simi- 
#eIIh Itbtif from cornpa^lllni} fountcir diKOliya — then ^laya 
aotil and renrHts l>L‘cauai> Et a vastly 
auj>erlari, "Un£ drop dots tbt trick. 

CALL ON RETAILERS 

wafittd coca^h In on thin deniiand 
li-y callLnB on j^ia.3lerB- to plBi'i; (.hunter 
VJisfflays >>f “St-RIL’”. llru)l 
tgroci'ta, department Btoti'S, hotels, 
rtiltauriints, twTeroS, *;rc. Dealer* 
know the pfodutt, jVo hard GcllInR.' 
No hauso-to-hi>ns* eanvBssinft. Vet 
prtjlitB to ijeotcrs and anlrnmCTl pre 
ciolrk itnd jlcnorous. t'haiicp to 
hoEld up pormanunt ro\ite to pay 
Arow|ii]i^, JEletlniv inCOOie^ 

Send Na Mortey — WRITE 

If vou are Beehlnft the nne ptopositlon 
you'll atleh to for life, look JnCn thE« ono 
—-while ifuany rich tnrrlteitlea retualn 
open. Don^t send any money. Simply 
flfiy you want the details, will bv 

rushed on to you ouickly— FRF-F. and 
without oblEdntlOd^ Writ* ItMlaj to 



tUnE LABORATORIES, U\ N. Webith, DepL P.M.-lt, Chlcigo, Ht 

60 POWER TELESCOPE . 

VARIABLE EYEPIECE IBX— 40Jt— MX 

N C lAfl Thr« in on*. ^ dbttereiil rrt*0"if n>ei* Sh 

t WI cmwer ror ultn-ti [‘iffhr IWAar-i-" 40 SJld PO jiftwciT 

cKtra IcmjT ronte. Guaranteed to UtItiJt rtlaiani ohje^-ia. 
peon] Cl. iweitU. sbtoB, mooh. 

eCc.. no iLmea aa 
eloi«. ^ 

4iod-L ifOWFrful mudD 

fcif AH} Where Bear Lhemuitey. Closee 
t4 lev* U¥an a fool In atuJLIple Jena ayuti-’inr 90 mfii. 

ehlerLlve Jviia. 2 acctlocur. nkTretLann Included fOT uains' an a 
coaipuuiiil 4 lens mlerciaouiHa, Ap^exiran made,, w* |»,iy the poatik^e. 
UtiLv 43.10- Cata-loD at Mi-t.hD*cop«j. ai-noculBfi, ele. FH1.C 4 n nqunt.. 
BITPWNSCOPK CO,, Ocpt. 412, 5 W. ITth St., Hew York, N. Y. 




VVKsd C'KsJ w, t'leaTt^i I ■- ^-jUiI 

.NalunL I'liitilv — A (iliiir.^tlft Kr?=^!,-.'r— Li*(iL WeiiLl — iJiin — Won’t 
C,'s-niiii !-Tni>n.si=! Fii.’ jKiokRt anJ tadUn, piiF-c'i 
iiuiJa III 4 Kimdn- W I III 111, Vla;il< Hha.'>v h l 'I il-hl Gun. 

p:.al Fi(«ii.i iu !'. mil 1; || II.I.-;;, AirnlJ! wriLn rr.f I'Bisr, 

SflXytUD linr.TD.AY r.TFT ANP URTriGh 1‘EtStF- 
Wtl.k.oYi' HOVI LTY CD., Bftn S20, Of4nd Hapidt, Wich. 



w, t'leaTt^il 



write 

TCHJAV* 



W BIO ^ 

OfJ tVriiY 
THIHO 
L I VOU j 
Ik HEED A 



rrmlp F4ur ftroot-cx, \U4iret 
nr, elf. vHiDi out Qjia 
Wheti* and liphoon tire-k-i' ^ 

OOd D RICH- D OOOVEN R-RRirTONE 



IeDHOSCOUT 
!L S-rm?trr 
Complete 



AUTO ENGINE SPEED C0J4TR0L 

GOVERNORS 






DWerent . * * 



NEW BENJAMIN A!R PISTOLS 
WITH MULTIPLE LEVE 
HAND PUMP FOR TARGET- 
SMALL Q A M E- GAM PIN G ETC. 

SuarBote*4-AcEur> I lent, Leo- 

itemicnhSaia-Claan^ 4uirt.Au rupi;, f «i' 
rQFie.-AlljiillllZ -IJllUpUl:. ,Vd 

■iiv-rtp -ir |i.iii,=^' Belt All tnn-etamfMMF ^ 

Elra-Hflir liieicT-Salrt-r LvchOiaiHl Piitnii. Single ‘‘h-.it eLwt Btniia hiM>t 
.-TT -t.L!, :--!l5.| i-.rri?l S4.5a. HI- >,-.-l.--' ^ll■l.■■'^•■ |Il.|»ckt SJ. IK.!, Alt* a cem- 

* 4 efea IIfM knliatilln Gvnuine C-nttipirtjed Ak ftinrt ir'^r Mil a.i:il riil, ITTi.r 'sX, 

Mn raU'.iiS’sil-i'rniB dioJcr iif l^tetji' ^I'l' unmpkt* APKilltaLieeii and Fr*e 

BEHIAMIH air RIFtC CO^ tail MairJan St, Leuli:, Mg„ V-SJw 



445 E. 3 rd St Los An geits, Calit 



— at lPW6-.*t tuHera, w« aiiFcliliae In wheel 

I seiH, h-IHs, inplDr*, -turlJL, r-tF'. jhrnjd IDC 

. Ciu cu ve-r in, 1.1;. uT pruj ij-kpir t»gE and Kree Mana, 
aiLD-UR-dWH DEVICES. 5S3T tah? SL., DepL A-13. CHICACD, IU_. 



Portable Broadcast Receiver 

tContlnued from saga &9&> 

do it for you at a very reasonable charge* 
The tuning condenser dial should be turned 
to 1,400 kc., and, with the oscillator gener- 
ating the same signal, both trimmers on 
the tuning condenser sections should bo 






adjusted for maxirnum signal. Adjustment 
□f the oscillator padder condenser for loud- 
est signal (with tuning dial and oscillator 
set for 600 kc.) completes alinement, 

A material list of the original parts used 
in the model can be obtained from Popu- 
lar Mechanics radio department without 
charge. The blueprint number is ^ 

A 2 5 -ft. length of flexible cloth-c 
antenna wire is required, and a ground 
should be used if possible. A carrying case 
has not been detailed as most builders pre- 
fer to design then* ovm to meet individual 
requirements. 



C^ETA|^l OF 
Mtwt basil 
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A ROYAL 



blm (Bt 



dar I pot 
Kt!LrL«J Tl lDluli 



DQV 



”Tb<> 

Roya.1 I 
Tuy rerpurU. 'I he bofk? 
iLked U. iSnOU I bad ;l 
larut:r tsTrLtory. 
i dai i? 5 niL';d UE rlitr fofi." 



PORTABLE ON 



£i«] tiHf |iie)i«l 
4 

**^tl of UK US« OUT RoyaL 
Porta tne — JuuJorldrhLii 
homework — I to work 
out aafdgnaieuts ter a 
comHpcmdjouec courw 
wldch I’m tilt Jog/' 



YOUR OWN TERMS 



Hos lypetf on RdtiI 
br1«f niltt 

"Idaas eouBt whCTip I 
work, filnco I eot my 
ROyil, I’ve typ^ mln$ 
Out, Already I’ve hart 
One rfttao. jkh 2 I expect 



T 



FREE HOME TRIAL 

MEMBER OF THE FAMILY] A RoyaJ PortabJe wjJJ belp you write 
Cuterf thmlc f^aicri A pfictical» ntG-dero necessity— it's ad opparcuoify 
for t better, brishter future! A chaxicc la do mor<^ he moref 

WJ^Out risking A penny prove— rifibi in your own borne — tbat a 
R oyaJ Will help you— wbateyer your busioee^S or profesaioq — ^beJp you 
^ L your idf 4 $ Aod reports iegthljff impnssie^tf. Prove too, tbat 
it will beJp the childrea with iheit homework r . ^ help every memPer 
of your family with their writht^ 

royal gives VOO! Studud. faU. 5 i«d 

keybPArd. Essy, chortles j action^ Touch CoDtroli EJufur Comfort Keys^ 
Geouiue Dust Protectioji, Auicuttatic Paper Lock, louch'Set TehulAtor 
iLuci many otbec oflice typewriter features. Tested) pco’’«l, gutnAteedl 

FREEI Royal" J tnrtajit Typing 

Qiart^ shows you how to type 
RIGHT* INCLUDED wi th «ery 
RoyaJ Portable at no ehtra Cost 
—A handsome, alj-weather, 
inple-converdhlfiCArryinff Case, 

SEE what A Royal wdJJ do! Then 
own ic on your own terms — cash 
or mh a few eenii a d^y} Mail 
coupon today for full details of 
Royal's offer — prices.* terms, 

|r« Home TriAl-^vcrythinfi. 

No OPliEation. 

ROYAL typewriter COMPANY, Inc-* 

DvpI-O-ar, yPvrii Am., Ha* V«rk. H. V, 

— 'ilUi^FREtT flOME^'rfr'AL^ * ^ d*?— ftlfttKt tnodel rioyaJ PM-tabte 



— w\ib FREE! HOME TldAL « w*oLtr 



Onty a Few Cents o Doy 



A'AA/£_ 

c/ry_ 






^TATE- 



Bttle 



OFFER YOV A 
PRORTABLE BUSINESS 
OF YOUR OWN 

'AmblUnus men 

becomo waterpronflDB contractors with amnilita^ 
Raal-fteep mstboil anyoDO can mje. A[ip]iad from out- 
s lo old er ntiff moKrinry gurfacia. No dl^gJnfi. Pcnna* 
pently elYecttye. Vou cim waierpftiol jumr own walla and 
EAve a Lot ol Jnbuoy, Detal a e'rec. 

NaHtmai SaAl-S»«Tii Co., D*pt. Cincinnati, O, 

FREE ELECTRICITY 

wind driven pap gwpmlor Alv** frep Liable and Radio 

Tttifptinn Pirywbtrc. Umncbukli likatnitLlCm otarifl- 

to oopt l»M Mimn ai.no. Oiiff wife eicctrip fmicnr lYopu 
Ford «iJ* acfLd 43-c ter conyrtehEca bookm, 

WESCQ^ 901 TarmlrtaL JMlnnaapotla, Minn* 

Srint ITour Own 



uitii* labels, AdvmMne, etc. 



Catth, AtatlotiBp EirGuiarc 

flavc KWfley. Frint tw OflMn: SM PrwIltcV Bakr Tiiiiefl 
Hfiti nil! <da p^Mmr |Lbim 4 fj-miiu Jijnkif gutAL 

*W.SmjorjDjjiJlj. Nj 7 Md ap. ba^d^r Inw ulUIeu lutd bIL detaUa 

KELSEY FRESSEE, U7, MEni 



tiDEH. enmt. 

GRANDFATHER'S CLOCK, LOWER PRICED 

^ Aur n*w*«t OK»H lr», mt an unrfuvd pi pile* tot m YaKhll.1 fOh'a- 
ducClan pf t toal CrarHilalhar'a ClaalL, S«rall lap, hwpw 
lla* piclura, Ehippad Kn«h ibciPM. Cla,«Hv Cmt 

t» HMonbK. VUMFk rwan rbaaiMr, nont Uc, CttNlCflU# FREE. 

_ AMERICAN CHIME CLOCK CD. 

1GT6 WUITmr St. {tlatobliatitKl 1S77) l^hilAttelpliiB, Pb. 



A rafll lUiBriBy maliBr for larm or factory. 

t/ 9 es <JlitH!k|i luObiL Pay'S for ItBelf nut ot sav- 
ings. Oo 9 u Leia to Qwn — l,rag to Operate. 



LOG 



a WIHld BBWlllf 

timber Into cneb. 
iibd SAW CAiaioe. 

^ WITTE ENOtNC WORK 5 

174a OAKLAND AVE., KAN$A$ CfTV, HD* 



A HOBBY mS 

:^TeD Atid boys of nil Satisfy BV Pelithea 

their Inboroiit urjje to make EnorAYes 

icopea of useful iirtlcles jB Saws 

with the famous naiuiee. .■ -W Sand* 

A WHOLE TOOL 7 

EH OF IN YOUR HAND 'c^ WWiy 

Thia nnmKlnj^ too] and your Howls 

choEco of acdPBSories do a Claani 

muttlturie of |ciba on all 

materials. Set up shcip • 

wherever there la an eleC’ UL’TRA DE LVXE SET 

trie ontif't, TVa Tnvp M,-,<1 pI ^ trMEure fhssL Do Iojk* 

trie outlet, ue Lnie 3iooei 

weighs l£ tii, 3&,0CW r.p.m. aorki In maul ate. this 

^19,50 Toatimid with B Ac- pratEkal itjrt will bt anpr^ 

^ '' fiute'il, nacd far yeurs. tag,<MI 

cesso-rles. poiiiniid, rt(jj-e»;i hook in^ 

rULil^rd. 

200 ACCESSORIES 

QudllEy hiLlll. Lamest ussiirl- <,n 

ijiiait, one for every Job. &ts at 11^,75 aitS S AmJb*- 

Jealcrj or Jn caEulof. latlvs. 

GET A DEMONSTRATION 

sL any Hart tit nnlct ottlier piftfc-l an lO-Djyj Mcmer- Trial. 

ChicAss WM A Mfg. tp., 1101 W* Manras OL, Ont-Q, CNc«|g,IIL 

.0 IttSK hy CT|iloaR:n who«l A Mtff, Do. 

□i^nri Catalog DDn lap™ Mfwlel pmijI 

□Citrtt t>a iruje HbL Model DiSeiiil C. O. I>. | 

.VrtJnt-. I 

m Addrtss. ^ 



TFhcfi uTftinj fo nrfi’erfiserjt jylenee mewfion Popular Meehanicn 
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A BARGAIN 



UNIVERSAL GRINDER DELUXE Complete 



' THC CDHVI.HIE>iCe OF A BEHCM GflfHDEIt WITH THE 

ADAFTAIIUTV OF A HAhO TOOU OrFEHEO CDJHPLETE WITH 

»r 19 piece Airsoft tool »et at this eaccptiohalat low pmtc 
Rr imdiAp^emaaua ahd cokvenieht 

(riiuJcv [Eir p1ir<p. ^ prrifwioE.^1 man. J-lii''iE>bML lir'iiuiirr 

daiTflLu|i« J4.4UII n*. pat m>nMl.ai ITvkvt' Cait llAOio-rtiiblii' Hilb 

HAE 

widD ytrfWr at niH. Coraparl dpadin. iqiuppt4 wlfL 5 !■* univarvil ^^nlKlt^ 

Adjtip^^lp tu iw. RtnJ Dki* tiiiHE* E^iyiPb ira d»lk«ta jidu aiid u iUduiuui htJuiu 
Tiwi. h*»iITA EFFICtEhCT 

■ t«pd« -"lirJi. ta'rM livijady. Arlfur tn<il Ht «ri4bkhi Vfill iu iriKd. dr QL IWUL 

•■Jjd or rurrr. «n 1 Ell vn^. Af: pr tIC. VAmAllE tPEfOt rc^hu IUlGUI 

JL 1'. M to MN A- H, Ml- rn.n Irt uhl.<iiif^l dn | >, th« 0:4 4-1 A rhoOiAit tU.MJ AjiUiliru^L 
INCLUDES U PIECE ARIOR TOOL SET 
bcuu 4> of 10 MnrtNj liiftH uf |TuuliitiPh.«B, *N>irl4d np'^riiiH' or e«rrJb( fiurra, jrilUli- 
Lilc buff*, •■'rpv' iii.pndrv|p. iKdtiJiifi .4 liruaL aad >^urc^ uniJLij duci, fuimr^-. iri-BvL 
ikii, eumTH djhI nioiium. 

■u*h - ■bIbimb Cp Or Or DdfiL Pr IH. 



1li« it 13 1 
fiencti Qrindir 



FHIUDEIPHM HACtilNFRY CO . 118 H. fith St, Philidelp&jj, Pi, 



» PIECE tlNIVf»3ALHriOR TOQLSET AK 
WILL FIT M03T HAND aSINDEII 93 

i.m:::. t-- Ldwalrt. LhtKpfBl^ni. !^lt<l4l 

■nd Iliptu: r.^rvUoiif iA. TIi 9 IdwkI Duip tor i\\[G - 

aTLIidiBJ- tljdjr.I. pnolinr ^ taJViMg. lii-ls-A*® 

t lndiit- ii-e -.HI > l■^llr : c«hE«T» »ii !i ht 

Ep T-^L-‘.rr " i £:;=X«rV''l ail-srai^ne. 

p~^rrtni buhn^ 3 [NiLir h isiii I TIHijoIrd fHiiri' 

bri llr ejEciiur iii«J "iij* ieI^ 

iif^ SS c:^Ft»ii s«tid»!\r! j i>f ■ 



HOME rOITHOnr 
WOOD-BURHmC SETS 
Mot! FfociutL tHk'EiHlb Alb 

Trirfi. 44C.; hIL t« Irrtodi oad 
DPiqhbwB. Swrit Abhii djIi] 



SfllDFORFlieECIITfllOC; 



t rolli r.ifWHIn^ SiU. BEju Up U-.B-S; 
wiwUdB el auridir hw t3£CTIlK 
Stih iS; oaw &uit 

Fko LiiAi JOc 14 14. 



EXCEtilTH;! FUN 



■ HAnHI 

0 I>f vi2l,(i|3S ilrDnir t»v<jv nri'i] nundr HAR'MLE&S' 

Tfii» fiMriniT'Jsl.E’*'! .l-pfiiiri-liiiiiff fiJila ■ ‘:*iiti]-h irs 

\ VL «|ijlpp«d '-i.‘ rvErlior tnjttcmxr AIiEFnliDur'i -tlip' 

MhMhPrii ciiAran. Oup Dd Luxe ■» built 

/ 1 T h«M VpmC*;. . + ^ ^ j , , ^ 

■ ^ M *C<dmfplel’* »*l "-I 1’^ TeJli tr»# 

kMAIotr Bnly I1.H. Wi PBV TwP AUffttlpiwI Hnt-Uw iwprdt FWEE Ipt 

llmllvd tiirtaw |R#gulAr prla «l th«H twA i*t* *1 1*11* Sl-9Lir DWDERHOWL 
ALL-AMePIICAH FEHCtfH CUILD. Dai»L 12P*t„ 4ff W. dBth fi+.. Vort 

HEW “BALANCED*' TURNING TOOL — 

Lkj liVOOD TL:itN'IN'r: with. c^dmilirSv «• C: nArJeui-V 

jmrf ro-ntml. T re ^m;l^lJd•^ll^. piWTPrL ailvJiHaS?."? T ^ 

OVtr rki|lE‘'K-. raalLT ^ucUri^l^r 

Hmnni Jia'r ■‘■^mTiilnK'” Of BAj'' %Vlji.iTJ. Id^J f^'r ^ 

F'V . A TC"H . WpmijVJ!^1r_ IBS -^Rpi^^SS CT>TTl"-EC^»p J m 

WHU 4 riElKTSr *r* L=a. J^ r. i-Ht-K CIrcuJjr. l** i nxkaijx- 1,1. i 

blFrUo te4*'i STf AOT-CUT. aSAO Jril Av^r S«., BOL 3-M. HFLSr, MIHH, 



hnp> pIiHUH. 

1 * 1 . 

(opliq' ppirrle «*1 
bru*li. tiu'almivTij 
WiHdrt Fma U, 
»hh4h^« 3 Ik.. 

■UtoE Wcod-'biov- 

Lnq an, |l Ml 



A J f b IL 

HOME FOtnfl&RY MTG. CO. 

im w, rm. a-w*^ DmpL Pi 2, cniiciigoL m 



in (h 
Right Direct! 



■ Rvi<ryciDe on your clfl list wJIt rt'ccfvi: 'awh f*^ ■" 

H LBHtLnit OnJnyiELritL una] pntrilfAL IEi-l' a Hull 

H ?!lri>»m1lpv AlcIO CompuK — ilIrrrtlcnB cf LraVrl LEV 

H ncii'vr a pooh (.Pin. Siroamllned Bbk4lU« CFKr, bulll-iii 

■ c^rop^njuiVirr i;'r:nubnir onpihhln’ hiMirsnifr Fvllow ihEa 
F ciH’i'llo-nt *-rft 'vEHCP“=l'dn— only SB'.BS «t youi' 

A4.E ran Iv-o HoIJcUl^' tH-rtuiiIft. Write tor lElreilJlbr. 

HULL HFG. CO.. P. O. Bdi 24C-DR, WAnftEH, OHIO 



' t M Art up-lo-lhf luinulF 
liniCE-CRA^'K: I'dwct 

...rft*rii*n wmnlinK thu ttiisfl 
hitiU- nhoiiai' 



LooIb f«rdF KiOiii fur cml 
mi^rrti. r^nlly riuatsty- 

rAiwi Him linriMuiiilAi«Hn 

# NEW rFATllBFS ddniruen 

ntfl rCHtUnE.4 hovr AitiLri pi’rlecipil bpit. 
trnictJoaJ fpulUrciv, for ear J-, ilalr-lpf* luneliiup o[>mtio(a 
tlial irn atfirre mtt tprr htb. FeotUrtAyou .11 BurcCy napt 
On your »briii i[iAeLuLi!fl. 



COOK and HEAT Without Coa 



• NEW CATALOG ;;v\r;K 

t>i# Stt/ BOICF 1 -<;Iia.VJ-; t-nudrif 
nljOW I fh^ yitTjl-'B ffwv^rl Ppym r V l.ui^r M 111 
b«i TA4ijy, VrJM'H E>iri|] nvt-t i-- t iifi^r. 
WVtp A[uirrtl puth Lnjt to malrt - 'ar I Ud B 
Iltie IIlb AheESl yet oflrrvd. fLee4.Tyt « ■ 

ropy NllW'r An piMNl afl _J 

it^a rttjly matL yoa 

■iDO poFtCNILdl 



.Lwv or Wood 

3 i^r*. jr_ 



li fur PiflBfll Sint or Futuet — 

TttiTTER — No DrMd'AprvL 
[>l rtar Aahea — M ore- H«iit 
Qutek at fiMALL COST. 

OVER 40,000 SOLD ^ 

Ui'euff any cHl hurtrfmnrrKoltcn out for low 
rout, pftrfret pprJwmdTKV, ltiirn« elipsp Mi 
A new way. wlthonit. prerKenemiltts tff 
idn? up. Qulink Eoteaiw iu-ai by 
Turn ^ VaIvu. - - — 



iDclude lOr for ifl |mer 
^let&l Spiniif Til? IruiLru^.- 
tlon Hook. 



AGENTS 

5j)l«srTl«n 

BIG MONEY 

F. nDraf* rpiv 

KiXq^i lirPg™ RhI. 

Vi*? ^Eritbi. NiLiuSdU 
B urrv^ F 'ttr 

pOwJurdHi. WVJU ua 

DdN Egtf BCffBla' (iffv. 



Pfove Its dtflfieneyt 
rcnvenlpnrF AOd 
nomical upcratioiini. 

Wrili Imnsdialely for 



Sliat Into ■ 

ANySTOVf Qn^ 
iiHGEer ^ 
TUPHAC3 

Quick MAT Mt 
Turn cf Vaire I 

wLfi vilL dBHi'^nrii'B.CB >Bil laLr unteri. WtILb 4 ulekr be UrM l 4 learn Iww (la iiiakB 
K.EAL MOSKV fUhl isn*. »h*P* ne luU Odji — biaII le mMenid lodiy. 

UNITED FACTORIES. P-T 51 , Fwitui-y Hldg^, Clty^ M*. 



BOiCE-CRANC CQ. Dept. 2128 Toledo, Ohio 

Calal DC FTtlCR. If Pi>Hin.lnfi Ttfluk WarUtNlr send lOc. 



t AJtlrc^ 



Imitate 



and EARN ! 



NEW& Improved 
BOICE-CRANE 
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Birthplace of the Big Winds 

(^Continued fr4in 

always toward the northeast. The Missis- 
sippi and Ohio river valleys are the most 
prolific breeders of this type of windstorm. 

On one day, February 9, 1SS4, there were 
sixty tornadoes in the United States^ the 
majority being in Missouri, lUinoisj Ken- 
tucky, Tennessee and Mississippi, with 
others in Georgia, the two CarolLnas and 
Virginia. The aggregate loss of lives that 
day w^as 800, and 10,000 homes were de- 
stroyed. 

For thirty years scientists have reserved 
the word cyclone for the ordinary wide- 
spread movements of air on a revolving 
system, while tornado applies only to the 
highly localized storm marked by a dis- 
tinctly visible cone, or funnel, w^hich drops 
down to the surface and picks up objects 
on land or water at sea, forming a water- 
spout. 

A mass of warm, moist air at and near 
the surface, and an opposing mass of cold 
air above it forms the combination which 
may produce a tornado. The warm air 




Train d^rait^S reefnl* hu rri c-aAf 4^ Nats rati 
iuiistcd frotn Cl>6T 



seeks to rise above the cold and heavier 
air, and sooner or later finds a place to 
break through. The ascending air sets up 
a rotary motion, counterclockwise in. the 
northern hemisphere. At the start this 
movement may cover a very large area, 
but as the movement continues the pres- 
sure in the center of the funnel-shaped 
mass grows less, and the outer air is pushed 
into this space.. The gentle rotary motion 
may be only twenty or thirty feet a second 
a thousand yards from the center of the 
whirlpool, but as the outer particles are 
pushed inward their speed becomes enor- 
mous in relation to the constantly smaller 
path they travel. 

Col John P. Finley, U.S.A., retired, who 
is director of the National Storm and Avia- 

{Continued tn page 150 A) 





THE FINEST CATALOG 

L £ver Published for a 

\ Radio Amateurs, / 

\ Servicemen and 
MkExperimenters 



SERVICEMEN'S 

EQUIPMEHlJ 



MONTGOMERY WARD 



% tHEAT MAIL ORDER HOUSES * Sifl RETAIL STORES 




Mon Cftomery Ward Company I 

E>ept. TM-JC ChkaflD.U. S. A. I 

tilBh m« 19 J 9 Radio - 

Catalog FREE! | 

A'anrtf.. I 




CAMERA 



BOOK! 



C>lTcni Inundredfl 

iHn-ifa-ltiJi i n 5t Lit 

jiEMl ^qivLc 

LChSett. Ftima. Eil^larK- 
iffn, KipcMun: DArK.. 

iwim — Bwrifthin^ 

fhuUhffranliJf. 



Choa«r iruin itvnKt 

_ Lvlo. warld.^9 

Inq fii«h.i»rt: Eiatman, ^ hl-iwbIIj 

Gti»n«>!. Kororua. Bni;iHch A l>(.rnh. tie. lU 
Trill I— Sdf 1 6 :f»a Lon CuArafiliMd. rVour 
t'alllf'ril. i.^LiipnToh.[. baleen in Irndr.i V.'rL|r 
f(KT Fr=B tHUUV CPtalflff NOW! 

CENTRAL Camera Ca.(EST-ltS9) 
230 & Wabeili, D«pt. K-U. CHICAGO 




A Kalama^QQ 

1 :;' r D t r ec 1 1 o You" 



WrilO r«T 

reel cerjiLaa 



-FREE 



Nearly .20tL i^tylei and of 

]|««L«ri, Ranges. Rurtuffli at 
l'’ACT01lY HUCEB. ETaajr 
Tfrnu. Writ* tddiiy for rJlKK 
CATALOG. Nejvf stJrlcB, mrttf Toa- 
lurei — Sl-]>aur ahl pmecits. 



KfllBinuce Stova L Fjrnua Gs., 
391 H.aehestflr Avenue 
KaFamarDD Mtchlvan 

Ov*4- 1.300.060 Uure 

30 Vbbti m htuaintH 



I 
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Pflwortul MLittalurfl 
Electric Tools t maJLo 
nj^jjRjT tht p^rfcet Xmas sff^- 

i»l iwUe- thete- twli by prirr f^rt tW«r mt^ ^MHiilfcK 
SpwdWny TwLi MnlH>d5i*ui* riuw^l^Hy* ^ ycnrf 
ci^iwicc n» maAudMturcf'4 rJ iqiinlii>' -Aldcifi^ b04M 
fat Uidiib^Ti-'. Eufli li rfm’EPtEr ia hiiiHy. 

kwurdtf-- E*rb ip nwwBLtit at BJlt POFICf t 



poBAbble by ■maviny n«w 6 *oIt 
T-orme-r,. and tTDy4l mrtbod of l-ijbc 
iliAi pFQtetiiH tubinc air»inflt t-Tc-nhan;^. 

Now U'^ bjf ftome of laTSfl*t fir™ (ti 
1\ Sk flld l':MtfrhLL^b«J fac-ICKTy wantiS 
r^pnitnibte 

tiv«i> — to be hJjo dial fibll lion m ^ndu- / \ 

n3vn Ifirriloriw. >''0 prevM.3n» hi^h / 

rlenc* ti(HWM,ary as ■» * auptl^~ -orjin plclr ^-irr 
Rlicna filt Iwjfr fCnnbla f j 

nn-j' advtfrtlci'r to hu'o- brllllarii. eolMtul L,^ 

Mmii adTCTtliin# maiaair? on IFUF-lui, bDE'* V . 

pw, taslrtbfl, *lc, A 5 m> rim with word ^ 

‘’JiTfll"’ ro N«Oi f&r Ulfr OH all rntrl*!' 
vahPcin T ii:r«r trHo<^ cfonk>< latiFO vcit- 

pmE hi uiy ttcrltory-j IiEiu<oilabl 4 i,‘«pjtii] handlea 
-ftrlDAlT* naar-lilpo «iQtFacE:. GeL ha od thiH [•ppr 
□nrT|l^oltTd^ blrblV luV^riWNho indh^tiT. Writ* dt 
«tre for hr** Hicntura. Gl'vo r^rpr^DMa. 





t J 


1 *' 






ir 


1 f -il 








[r 



C. e. ttOUTHCn lltOH COMPANTh (Eatamlialnad 16«S> 
1$U-A<50 Kl«nl«n Av«. Kt. Leulip, Mo. 




yafiter! ^afor! Ctuancrl 
Kc-h] |>*jrfi:jrm<iiicc, CuU 
nith atiidOlliF cliian 
No nonding required. E3rr- 
tric o])eTatioUr No Tuotor 
Or reciproofltina pcirt^. 
Operutoa. ou 60 Cj/dle, llt> 
volt A.C. tdeAl for liome 
□raftBinoUp und Riodcl 
luakfrii. Two uaqdcUh 
Write Totlay for 
FREE LITERATURE 

Ed port Office ! 40 Worth 
Mew York: Wntam Dlit.; 
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(Contimiod from page 149A> 

lion InsurEince Bureau, a research organi- 
zation at Ann Arbor, Mich., recently chart- 
ed a typical tornado cross -seetiO'n. His 
drawing showed the funnel path was only 
eighty rods wide. The region of destruc- 
tive winds to the right, or southeast of the 
funnel path, however, was one-half mile 
\vide, while the corresponding belt of de- 
struction northwest of the funnel was only 
fifty rods wide* 

The rotary motion of the funnel can be 
seen plainly after it has passed by study- 
ing the debris left behind, Trees^ fences 
and other objects on the right of the storm 
will be blown down to the oast, those near- 
er the funnel w-ill lie to the northeast, 
some in the funnel path, on the left side, 
vrill fall pointing w'estward, and to the 
north and west of the stoirni, objects will 
be blown over to the west and south* 

Destructive windstorms have always 
played an important part in history^ so 
much so that in olden times dates were 
reckoned from them. The expression "the 
year of the big wind” was brought to the 
United States by Irish immigrants who 
dated their birth from in OT near the yeai 
of the great storm of January 6-7, 1839, 

Louisville was the first important towm 
hit by a destructive storm in the United 
States. T’wenty-five people were killed 
there on August 27, 1854, in a tornado. 

Tornadoes hit seven states on the after- 
noon and evening of March 15, 1938, in- 
cluding Arkansas* Alabama* Illinois, Lou- 
is ianajMissourb Mississippi and Tennessee. 

The recent hurricane in the New Eng- 
land states w'as a high -power sea -blast. 
Other hurricanes have visited the north- 
eastern seaboard in past years, but never 
anything like this one* 

A lazy high-pressure area, moving loo 
slowly off to sea, was the indirect cause of 
New England's woes, the meteorologists 
explained. Ordinarily, when a tropical 
storm center moving northward fails to 
make land below the Virginia Capes* it 
will veer off to the northeast and blow it- 
self out at sea. But this one found itself 
stymied behind that loitering “high,'' and 
was forced to move straight northward and 
then toward the north west— with terrible 
results. 

The storm center traveled at a motorcar 
speed, weather bureau scientists say, about 
fifty-three miles an hour. 
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Ruih fR££ 64 Pofl* <^ih Catatog No,7S 7M9 

Name 



SCATHE 

MSPEL'} 



HITS 1 Pa«. Cxri., . R.an 

f Fr4iyhtCxri.j S,QO 

'□rat? lo llijfl ainallirel lU'lidlr Abad- 
aeLlan, Preriiton ufliknia«sliLP- All 
re. LowtoAtlTe. i T'ullman. 

Ilisi Car and lloppcr. Id" ; Tani, 



Addruss. 



.Sfffre. 



10^", Kli5 Ffifltly wiciout drllllne or 

imaehinlEt^, Stmi 3ff Hamp It^ay for full iti[cifuii.‘ !■ * W J HB 

CONGRESS TOOL « DIE CO. Ijv/f/jVTl 

SD2B Lumpkin 4**.+ Detro it r W ticfa. 

MAKE MONEY IN PAINTING BUSINESS 

Palcif walls, eeillTMts. flCftflnB. furnHuns, Tadlarnni, 

JB Diacbiiiery fauiicT. i>eiten Ji, P, inciar 

]tn Vbit frft CyrlB AC, Gdmplotd wkih Hpray 
£Xf\L- IfjBSv LfUJi, IS ft. hoRtt- Weitba emlj' 4^1 Iba, fnrry any' 
w tierc. PCLLY GUAPA.vi’irJili. Only 531.1B 
JPV_ T^MKf^ T|1 f, o. t Chlmca. 55 lifippHlt, Balamre <’OJ>, or 
iL RfCIi; YOCR DEALEH. CJjcular TREE, Cat 
^ started maklns inon^y NOW I 

kal Aybinalic Piiinii OiL.DsfL PM-U. BIWaililiiHA Chtaet V I ■"ca^.pirt* 



f\A and N supply C 



B«mln»— MlJi[iry.5p(W[G&s4t.Fircimvi, * 
CkH.hn. Sh«4, CW Swd Ifl# for new dll. 

Idj. TO b« Kde«tii4d oe Mi OiM. ^ 

A & N Su^ly Cd.t *™ Lidtt $(., BjoLtnoail, Vj. 



ATLAS 
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Good-by to the ^^Wobble-Stid 

i Continued frOJn t>agg 603) 






ing the accelerator to the floor^ causes the 
conventional high gear to cut in when de- 
sired, giving the car unusual pickup for 
climbing or passing. 

The Studebaker overdrive, which has 
solenoid control, cuts in around thirty 
miles per hour, but the conventional high 
gear may be cut in by pressing the accel- 
erator beyond the wide open throttle posi- 
tion. This actuates the solenoid control, 
which literally cuts off the engine for one- 




Diagram of Stvtdthaher winter eanditianing unit and 
manner in which air cntcrM car 



fiftieth of a second and causes conventional 
high gear to take hold for quick pickup or 
for more power to climb a hill. This fea- 
ture eliminates the formerly objectional 
slowing down when the driver desires to 
get out of overdrive. 

Comfort sui'passing that ever offered be- 
fore is claimed by several auto makers this 
year. The new Plymouth has front inde- 
pendent suspension on coil springs of 
Amola steel. These springs are said to give 
a twenty-per-cent softer ride, Chevrolet's 
riding system involves new short and long 
{Continued to pag« 154A> 
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FOR THE MAN WHO SAYS, 






GEARED POWER 
TILTING ARBOR 
SAW 



Tired of playing with 
"'toy" saws? Here's a 
big, ruggcid, ptecisican- 
builrcootf Direct Gear 
Drive delivers Y!^/q to 
409 c) more power ro the 
blade. Makes full 3* 
cuts — or move the saw arbor efTortlessly to atiy angle 
up to 45* and cut through 1*' with the table Jevel. No 
belts, no pulleys — nothing bui carefully machined 
parts, built to give years of earefree service. .See ii in 
the new catalog! 



6'' JOINTER 
WITH 

DUAL PURPOSE 
SAFETY GUARD 

Clean, modern lines, 
cripEc knives chat plane 
at 12^000 cuts per min- 
luc — and a purpifie 

that lets you p fane 

boards to ribbon thinness, or narrow Stock down tq 
minimujn width — safely E Roomy tables, scaled ball 
bearings, protracior gauge that gives line readings. 
Hand^nnishing can never equal ihc work you do v^'tth 
this moJ, whether you're planing, foining or rabbet- 
ing. Set this Jointer in the new catalog! 
free— B e one of the first to have the new Driver 
1?39 catalog! 4S pages of pictures, spccihcatiofts, 
prices on Driver Tools and Accessories, 
poll today ] 
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PAY& 



BIG 

DAILY 



WORK AT 
HOME 



PROFITS 



A SUEPRISINCi new profit opportunity la now ofYercd 
to ffverr ambit! Olid man and woman! A eenJintlonEil 
new kind of food businc^g has been invented that eati bo 
opcratefl with do previcvid espurience in either full or 
j'pnm timcH — a bosiness that pays you bin daily profits 
aolllns piwiuctioD of one machine at wholesale only^ 
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IkOme einl iufth^ Ro^ prciflte frona Ihc TcrV 
JSrsl rtnyr l^cini ye«t liiKue on a poat ear^l 
for OUT EEHcial <]ulrk'iSterlJnij olTvr. JIo IhM 
at onn, and Ihle tima hctL wefY ynu 
sfteeHy be In a rwhI tjgsiness for jourEtlf. 

BROWN BOBBY CO. 

620 N. Mtctitg^an Avd, 

Dept, C-1812 CiiieaEOt 
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ls, 4^1 Lun. pui--p:i|rl urHin. r{-yeJiit (>/ 

1^4 -D5 4 . ► JTir C-O.P. jvtds JwKfltolie. iTHIt 
■tr-’y eivwi in s, risify.y ctn-iilar Ffikk: 
KEi,'Sa:N MfChCDih Dt'OfV* DarTDN.aHeo 
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arm type Knee-Action embodied in a sus- 
pension system in which front and rear are 
scientifically balanced* There are double- 
acting end-to-end discharge hydraulic 
shock absorbers front and rear and a new 
ride stabilizer which prevents undue roll- 
ing and swaying on curves. Rear springs 
are thinner^ with tapered ends, and their 
geometry is changed to give a smoother, 
softer ride* 

In the LaSalle and Cadillac the en- 
gineers have created a new geometry in 
rear- spring suspension* A principal change 
comes in a re-location of the ends of the 
leaf springs, now mounted higher and in- 



Handy ilfuminated frtimrr th(rt it A feature cf new 
Cadittae and LaSalte 



r LOCKING GUN Produces Sitodc Finish 



Ijr^ *|ifilini (o wLHjJ, aoek, 

llLTT r 1 (' pE4>fFij.4i>iul pin flDck ivrialy. Onjicc- 

«f fl«cL fMin. cOia 2 Sc. Fnr— tl, blick, '¥'hJ[E, UrIu blliE. 
\.isy bl(j>r, i-|r.rr..kl ^*^4 ifJ. CKnH ^ s( bmdei 

lo i»( 2Sc. F1^E£. CAT ALOC. JORDAN 

PUMP CQ., p.3 TCKH Bryi.l Byf.. Kitiai City, M«. 
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PLANTS 



plant 






rm 



name 



Veil I 



y/urretu ss tst 

60 €t- I'ctr fotms, catnp», enn- 
atructlsn jak*. Ulieralc Ticiio5. 
w.ner 5y4^emJ^^ all ain»3ianccs_ 
Ntw tticHdblx^ 350 to 3000 wratt*, 
j, 1’, iZ anri im Villi D.C, 
Mfiiirls 5^1?, Sfi jinrl up. Atscj 
4’nmbin.-' tinn A {;,-D,r. units. 
SbL]i|M.'iT compile, reaiTy to ruA. 
Wrlto for dctallo, 

D* W* ONAN it SONS 
UF2K Ruyal-sloci ..\ve, 
Minneaptilts 



side the frame. The fundamental accom- 
plishment is a control of axle weight that 
prevents periodic axle “hopping,’' so an- 
noying to passengers and driver. Through 
the use of rubber bushings at all points, 
the suspension requires no lubrication. 

Packard, too, takes a step m the direc- 
tion of rear-end suspension by presenting 
a fifth shock-absorber system, to stop 
crossvrise shocks. The rear springs have 
rubber and special alloy inserts between 
the leaves to achieve easy, controlled 
spring resilience* 

Among the engineering achievements for 
IS'SS' is Pontiac’s new ride system, in which 

LCDntiEiiiad to pag-e 1ST A) 
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Increase Your 

Earning Power | 

Apply time Eind labnr-FiEiviEtg kinks tn yPur wotk. ! 
Vc.ii.Lr emflency will booh be recognized anil you will be j 
in tine Rdvancenicnt. 

H you do machine shop work oT any kind, ahect-metfll j 
work, painting^ enrpontry, auto repairing. farniinE, con- 
crete work, pluiiibine, eiartrieal work, wetdinc, biLiiding- ' 
(rlnas work, Kenerat repfliring, tool-umking, poultry raiiw 
ing, nidaOHry or t>ome repHif work^ get this 

LIBRARY OF 2400 

TIME labor saving 
IDEAS for shopmen 
HANDYMEN 



JUST PUBLISHED 

SHOP 
NOTES 

tor 

1939 




4 1 7 Articles 

606 [Uustrationa 

224 Pages 
Price 50c 
See partiEi] list 
of 

contents below 



Ineludlnif the new Ulosiruted aljove, there wre 

BL't VOlum'fel m the -Slinp Library ot 2-KMJ ciu$||y iiuder- 

etOLKl i$linrt CUtR in every-day John, llere are Just b few of 
ite subjects taken frem the lutiwi issue; 



T iirnin^ 

AuVa MnSiiiicB. ^fMiirb 
Cvl-B Tor 

Ctij|i«-nt/.v Kittk» 
DraTtiiir RcHim HeEih 
Akbii 

ELa-tra 

I^DTcn and UltiJed JTeIjiii. 
riiUiH.^. $bplrii] 
ty.ii E-hkide. ^lidfrt 
IxEBcraliur. Wmd-L>riw[t 
CfurfiM BntlCTiiw 

GImu BIdwIbi 



<JfEn-r I'll. Co = Ef fiif 
-ClriNilHiii' 

K>nk. 

Mti.rSin.Lii'i L|ir 9 iiq 

hTnThIp, [Tnliptn.in 
AlutjiLi. UilHlni Iinj 

. -[.'JiPiii.ii' 11.1 

I'lrferinE 

Molnriili IFrlppftir 
1*jin"r iTM^BCEr p IIbIpp 
I' aUEra fi^iadinj:; 
]‘h'nlocriiphK Kinli 
FfivLtrr .A ppliiiiien 



Pr 1 p.Em. Ttintp fo» 
^ItPI^KT. lIcniEli^Jido. 
Mri±L Wnirk 

W'lrt-kbiE 

T'PlE'M’'njl* MEIIJDt 
TSrjiiul f 'lrttlBf 
'1'TB.ilEr Ktniki. 

Tryrk iJriver. Jfilcir I nr 
Wr'MInE 

Wladour LiJ>L<lAr'A. 

BrlinJliiK 

Wood LilKr. i-FEiifiriri[iMf 4 ^ 
Wc 4 xd furjilEif. 

CdDlJlijCti GkjklE 



l^Bch vjjluFot: eupr^jtl FPiUrlji' “ilLf) urIteEcB and nno 

llliLAFraiInni! and b»?i 2Uii er more pa^e=q. TiiUd unrivsiletl 
library of shop belpfl may he .‘iecured for a llinlted ilme unly, 
Afier The nresEnt siippJs . ^ . . . . .. 

nntst be withdrawn.. 



A tier The nreaent supply nf bnoka in exhsuered Ibe uirer 



'-*Send Mo Money 



POPULAR MECHANICS PRESS, 

20D Ontario St.. Room 12JS. CtilEOga, III, 

i^end me. HH per ymir oFtiu'. the following hnokiii. I will pay 
pcHtmai] price ahd Emull amount of poBtags- ^iy ipone}' Will 
bo relumltd if [ uni not saTlaAed. (Chech what you want.) 

□ 1S34 Shop Not*! and Lathe Hatidhooh <M«ta| Worh~ 
Ing), hath for 9Se. 

n Shop Note* Library fS Volm.l S2.3S, 

N'ame . r-- - . , 

flt reel and Mo * ............. 



I City. .Slate, 

I ’'C. O. j>. aiipHes la U. S, aruf pos^nstans onl]f. if pan reaidp 

I elrfifAfFe, reoiPranfr m'u^e urfoiuponp order. 










H0IART fiflOS. CD., Cdx M^laR, Trnr. Ohio 



TeII inc ntam olbnut— 

in' DuUdlnf Mv t>wn □ 

pnrtohlq Wplrtflr EtLiflnr Drive 

P Fl-nrtrl r- PH re Q Send FEIEF. 13001!. nj5 "Kew 
Wtldrr Pri"rtl.* In JlKi- ■Woli'ISriH" 






Addre^H . 



Get Into Arc Welding 
With Dependable, Long Life 
HOBART 4A-Voll Equipment 



Vou run now Itutlil. ,1 1,3 g |iny|nir hiifll.. 

uekfl of your own wUh a new- “wimi?li- 
tlEd" IlntMiFl jVrr IVfl'IUiSP- T'rlrm arc- Che 
[i:hwc^t 111 fii^' weifUeg bi^.Kiry , * ^ lf>w 
i>*»ois(rh to allow cvm iru' sniialirfitsiioFM 

Iti □wji one of IhPK-ij now' 'LvcCdtTh. I.'k- 

Ira ncrhfti'i wlH imy for (t In a uliort 

llmi'. Aind rrinirm.1]cr, I here hiiLibil Iw a 
Ejond rtii^hn whv llr.J.i(»n I") tRo fantc*! 
Kh|1li3V[ arc ivL'IUrr nil Ch-L* nliiCkct l3)ilay. 
.\n- -»-r1i|lnL^ i* pront opiKirl'U'- 

ttity . + , don 'I rraisB Jc! 

Rcmnlc Control ThtA E-9 ,111 Imi^rLant 
tcaTuro yii'> n'P't no ckli^ ruj?i 
■u'3'tll T|oli;n't. Ct 1 l‘L^ ynnl npr'iliel 
vuur weliliT from an V worJiinK [Hum, 
S-avc* ILmr. [..maper nntl i'1ll3i-lri4iti.'fi 

|hc nred -foc a lifrlocr on uverhoaii 
nr rancoflU'd wnrn, 



tg Oprra-te Tlohsirt 'W'cldi'rs Eiive 
■* 3 iliYipllfli'i 1 ''' rtc'i'l'ailon. TIU <3 mc.nii-ii 
fiEler woidinw— wJCh ihe rlchi enr- 

mil for I’Vi'iy j|.U, Ifii'iart ts- B-lm- 
plii^i'd. AO HIU' of ‘VOLir luen cjiii 
wofrt MKlIv and -hurroiynu I y. The 
mvnlcn- and U 3 iprr 1 .jjlnlv n-f oliliiln- 
LitR- rarr-ccl w-chll illf CLITf *” 11 i 
Liners nry romo^’Ci.l- 



BO'i»a Eictra Capariir liver old -rlylr 

Vnll IVi'Ink'rjl . . . IlWfkWiry for 
-M-cIthiilil wtilt tho neiv rtiariicd mJa^. 
AutomatJe trnrlacirv lytS- you haw-* 
rile lleht woldcr wnrlt -wlthuuL lO'^-' 

Iriir fho nrr. IIbctk dmi'l u rollTatand 
lamV Ihrv f-'nl alOilJf -Witli 0 - 1 1 1 kIvLo wvld-- 
r-ffi after tn'lmr this ap'v lIol'ntH i Fur. 
nKhed In KT.FrTIlir fnnVF. O .Sf51 . 1 SK 
FaMflJNK DKIVU. or CF-^FLR.\TOEl ONLV. 



"Rd^s-ror-ltiplf' Tprrni You havo 1^0 tlay^ 
Irial at our rlKh Co prnvr thnt olLtI. 
oamlnim and pavlinrs ni.caii'sMe wlin 
IhliS Unuiroved w^-ld^r n-lrkofl it ra^y Tor 
V-hu to own a 1lu1i*'r( ll'IPl liriwtlealLj,' nn 
Cklh OUCLSy, 



''Bit! I'd Voitr Own''' Let uq toll you lin-'w v-nU 
rd.h lit.nH. your owi-l t-H.mi.li.lB' I’-leetrle 
wf]d(T h'V ua-lnir H-Tihert Ffiirmlm' aOi] 
rguitHnif le y'Ur i>«‘n eiiBEoi' n'n>l rh«n- 
SlA, Thin Hiui'pm.oiilC U'-Ck vou oiwTalr 
Buy hlftL-e, -SHfierlfl tl.v cm Ihi' tnvidiaiiiy 
notaldo lo'hfl. flTacek eoupn-aa far drlnJIed 
InfomiBlIou. 



Inton'filBd 111 n 30 HAY 3 TRIAE. U KASV T^inM?^ 



TVA KFn'tinff to orfi-er/tserd iMenfww ropntJ^r .HfeAdtiu^ir 
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Intflfif* rfam« « * * Eaty to Haifdl* 
Opercitai at l«tt than 1c par Hour I 

Here's a torch that's *'tops'* in every way( 
Handy "easy to carry — small enough to get 
into light places. Automatic — no pomps 
or complicated pressure controls to adjust. 
Single regulating vaEve concrola flame. An 
ideal tool for metal craftsmen, elec- 
triciant, mechanics and plumbers. 
-1 ^ Does a real job at Iotv Cost! 



saLbERtHa 
IROH POINT 

if now! 

CoH:vei-ti Blo- 
Toreh into wlf- 
heating Solder' 
injE iron— can Ik 

nwd anyvfhort- 
nol d«p«ndenl 
upon an^ othei 
iMurco of htrat. 
Act todiy! 



JUSTRIIE MANUFACTURING CO. 

D««l. 29t, 3061-11 SoiiUlporl An., CHlEie» HI 



Handy . . . Automatic 

J U ST R I T c 

BLO-TORCH 



NO PUMPS—ONLY 

ONI MOVIN0 PART I 





AMAZING VALUE 

$ 17.50 

Streamlined Hicyde full 
with balloon tires, 
guaraiUeed toaster brake ^ 
chroniiuni puardii. Sj.OO 
deposit BtiLiiuec C, O. D. 

PKEt^ISfOff MAi^mnE AND TOOL CO. 



ikGZHTS 
WAHTEO 

in TYPE ELECTRIC 

PRY SHAVER. Yeir fijirantae. 
RetatFi und'4f tS. Make S3 <r more- on overy 
sale. Antnlt ivatltflif. rerrltfiriet :«t|i|| epenn 
Don't wall. RUSH ocdfc today, 

Sampl,?. Each.. . tl. 7a LoU Of 4. Each.ftl.40 
Loti or a. Each.. 1.6B Lots of 
F p-p, Chicago 

ftruAELE joBeiNc House 

ajo rtf, ngojpv'cit. Qfjpi. e chrtago- iu 



B« ITS, Slntinn D,. 



Ne-w Yark CHy, M> V, 




FREE catalog 



FLn«l qualiTy. Qv*r JM' ortiatLc daoifni' 
WriL« f[sr our attractive fnE ca.lalDf mnd irlcct 
■ beautiful pin ur rin[ far your ciui nr club. 

0«P*^K, MET AL ARTS CO^ItWf, Roster, N.Y, 





XMAS MONEY FOR YOU 



[ "T"'': H rJi-tLSaiid fur 1 
yuu can rciuki^ -u-lTh the t-ji 
I'.' in I ru icnciil mar. T-j 

Duiflt 1 nr I lid It"- lunl . 

ImI Mifllnirlf 5 ,|i.=i_ “ 2,1 

ri*ntSior«r or tmH-'i- him 1 



.lL ~ tnc;Jcfl ari 4 cLri§ 

M'.tfi i;:i'<ny 

• jr.^ C*ni. 

iii"TiiM, and 

r. r.i'. n.ir't 

UTTEjii [in nmvsJ, 



iSS Sr Whhn tUhlrrlnjtdtrwt. rUpnaniB ci| ymjT D['part.- 

c£e, mmi U;. this ad. and wr vt HI Si;.'HJdf with 

yOUhE9l.'Ono«it1-a Irrc pmlL-i’t. |9Lnp.|'T-ntnj ratalcvg IDc, 

A. SWEET CO, ChtPi. V- 1 V SlfifhatHTtio, N. T. I 







Practical GiSt! 



XOliV— a wnaalional Lnw PrJre dII HcaECr hJF I/ACD — 
dclltcri T]' 4 ;iDtiidQU!! iKat wl[]i Ufll^ coat! InElilia Ilk« 
m stoi'c-— needs no hiHsL^iiirn t F kdjualnienl radiatea 

A 3 much nr MxiIa tieAt ta ^ oh ted. .AhiT^le rotuine for cold- 
rat ilAi*- unly Jl«\ro Iirb the fHiinMis ' Two-t^unie iJouhle- 
riiJe" burner u hlefi dcrclapE OTnuSlnK Tncat fnnii linle oil 
— amt the "lnni?r IJeatlne I'nlt" whicli uEllUtCf MttHoal 
of tlic ht-ul ^ilhoul waate. Enrlca&i] In. beoutlful ]]r«tljuo 
ilcrl CAblnel. Uulet! Safe! Clfculatei.. liiiDtlLUAcR ih? air, -I ailca. 

Siv« on LACO’s “Qun-Type'^ &urn«r 

Amcrtca'a Onrat burner at I he cxEremely Ixhy Trier! 
i^JniplA (tinty 1 racnjiuf puj-cl. Ouirt. T'so? Mul? 

theaper ihun eoftlt. Kselii»lv'« "HSiili 
Pressure rarbitr^lOr"' transform e IttATY nJI ^ 



inio iniftt. 

turf, elLLru FiOt 



proiiurtp rich irii- 

fiiUHtj. UfAii.\,v:TKKbr 



noting New Oil 

Invented by 



lleetef 



i 



ve 



This 



RtiFtit enrd Tor your »pv of coiupletfly JlluHtmUrd 
■I K 1 I P ticiciifclel vLl'Iiiff rCrmptrlr flr-laLila nf my Vm LOW Prlrfd 
■lllll !■ lacd lICAtera and i)unjer«. L. A. COC^t?f. 



LAGQ OIL BURNER CO.« t1£4Unlcn Avc^^'Criswaltf, lawa 



TRAILER BUILDERS 

iba for our latea-t DatiUia TtraLlor tdani with oJl the inurtaru impTuvo- 
ihtmta ItDQwn to trailer bullden. W« aupply ocecytFiiiic at Iwrauu. pidua. 
Our iKW l$3& tzw]«r eupply cataJoa (luEeatand lu-oat. coKutilDto} im. frfte. 

KjUsmF Tnlla Esnipiwsl Cbl.PcpL P-IZ, 7H W. VfligHln Jiw„ MlJ antfce*. Wit 

volm GRANDFATHER CLOCK 

~th). SmaDila RaJ-b-K iLf a..y ai th^'Mhdi ^va, rtttlRhnni. 

HL.Ji.XP pnil aiaiv Eilriia. "Kttft''* BaaI lairliiE TiFPny Hiip (»F»™ ■letilit 
Woftntilmtor, tuH ehUvM, uleirMr . 4 va tk^LL^ry ii,i,tefTi.at. nhn.iBii 
aiM huutHul Hlanlal arandrathpr r«pw. ti'Hv WAIT LO!f<lEI^? 

KUEWPi:i. CHfWI CI.QCH CO., KIJp. 23. Cuttjnhrff. 

YbUXL LIKE RESILVERING MIRRORS, 
REFINISHING 

Plntod jirEicli™, AutoparU, Hefleeturn, Tflblctvarc. Mnking 
Cliipped G lose Name Pi & Left. Sigup, HiEperienee XJebeeeissary. 
Wfibe. SPRIHKLE^ Plater, 13S, Marion^ Indiana 

SLIDE-VALVE STEAM ENGINE 

model t^S'3, fur amiill boat modclF. A cdntp'leie’ 

IKi-wer iditrit, rc>|idy tn run, VMlth two-cy] Inder oiiplni' 
lu 4llu.!!.irA(odi. bullcT, usttiy valve, denatured 
alsxilkoL burnct and propeller TNfl. f*rlCO 31^.00. I'nat- 
aire extra, shipping wi. H..u ]b. 

SHlWnE£ ENGINE CO. Ifi 1fi7. SUlUfl 0. CFndsmlr, 0. 






WHOLESALE 

CATALOG 



Hast 15 i«lElng plana; 3 C 
money mahinfr ideaB t 
world wide barjrain.h ; SCO 
pages of big values* Also 
aho ws tap-noteh prl^s ; buat- 
ness BtimulfiterB. All at rock 
hcjttom wholesalG prices. 
Sales man^DealerB. Obtain ihts 
faHeihutlrg Buok Of Oppor- 
tunity FREE. Write for it 
today, to 

SFCR3 C0„ II- Ji Mill SL, UChI«, MIii. 
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<C(^ntjnued from 154A|^^^ ^ [ ^ 

Duflex rear springs give one passenger as 
easy a ride as six passengers and also re- 
duce bouncing and pitching when the car 
is traveling over bumps. To the conven- 
tional leaf spring, and directly below it, has 
been added a second but shorter auxiliary 
or helper spring. For light loads the car 
rides almost entirely on the main or upper 
unit which alTords comfortable motion. As 
the passenger load increases, this upper 
spring comes progressively more and more 
into contact with the helper spring, thus 
building up maximum resistance to deflec- 
tion^ Front and rear springs have nearly 
the same oscillation rate, which means that 
pitching and kick are reduced. 

Of considerable importance to the driver 
is the general movement to increase his 
range of vision* In cars with Fisher bodies, 




Driving cumportm^nt vf Pofhard Six^ Nvte 
Handithift btntath stt^ring 



higher windowpanes and windshields, nar- 
rower body pillars and smaller corner 
radii add twenty-seven per cent to the 
glass, or visibility, area. For example, the 
Buick has twenty-six per cent more glass 
area in the 1&39 windshield than in that of 
last year. This trend marks the manufac- 
turers^ effort to eliminate "*^blind spots^^ 
W’hich have figured in many accidents. 
Frequently an automobile coming from 
one side or the other is momentarily ob- 
scured from the driver’s vision by a pillar 
on his own car, Chrysler and other makers 
offer similar wide-vision windshields. 

New beauty has been built into the 1939 
automobiles, but the makers have con- 

( Con tinned to pape ISBAV 




BETTER 

PICTURES 

A 

FASTER 

WAY 



J UST turn tke knuded edge of this new. qulck-settanig 
calculator once with ^our thumib or forefinger. It's an 
improvement on the G-El exposure meter that makes 
possible exposure — “faEter, more easily. Now, 

too, you read light valuoS more easily on the simplified 
scale. These new features have been added to the C-E 
exposure meter for faster, smoother operation. 

The new calculator has larger numerals, is faster to use, 
and has an extended film -speed range that covers the 
fastest filinsr Combined in the instrument with the tni' 
proved caieulator are other such popular General Electric 
features as Sensitivity, sharp directional effect, and accu- 
racy. They' re ail yours with the G-E meter. They're 
additional assurances oF better pictures. 

Your photo dealer has the improved G-E exposure 
meter. If you want better pictures, ask to see it today. 
Or write for GED-678A, which shows the new G-E 
meter and explains how to use it under all light con- 
ditions. General Electric Company* Schenectady, N. Y. 



GENERAL 




ELECTRIC 






I a »tim. iiw-iiMi kC Ipnrt, thafl. 



— Miilrtr I'ltUj ECTl;]!: — Ijiiirt. 

dnvB — - UrtniHi Stncnlti Alri lliC-kFE'lFiia 

Biattub — . FDoE-nRe iDrlit-nUi^ — tirlvitti'— 

— SO foot mtMieiiy. No a4- dily tiuilt. tlwu imr 
jiiattn«D (-9 □t'^r^nary. ptaiiiEiirii Id mm. lUnt 

%^'ritc- for Ilia FREE. cf 

pLirtF aoii KUm W* arc never iukderHhl. 

PARAMOUNT MFC* DEPT* G- 

BOX BACH BAY* BOSTON, MAS 
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tl 

C O M HI 
T!f>N. 



E 
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r> H 

A' j l |] 
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N A . 



U V >1 M \ If i. t N It 

.V K n ^ V ' ’ 

It A D I O C A T A LO i; 

TIU' [ifw I [omnmrEiind rytulo>^ rontoim^ 

drlalb. lllu^lrati^tTih-* iiii.M.'fKmiciil drinviii^H und 
i-'iirVfK f>n 11 f’ornplt‘1c» llin^ of *i|iori wnvo A 
fur tln‘CA|ir;rimoi]lor. Dirpt. (*M^-I 

fi ir frr:c i j i]is 1 

HAMM ARLIMJ MI G. CO*. INC. 

\\ e.sl Stroll, IWm \ «rk Cily 



FilEE ! 
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J36PAGES 



Ideas 



Here It Is! 

Craftsman's New 
Page Catalog No« 11 

This rcTnark:ib1p 136 pns:e 

catfilciK lii n verilablo Btcire* 
houno of up-ttH'rifltL' fuctn fof 
Woodworkers. Yuu nee4 it. 

301 Scrnll ftH,4 Fret Fnitefinij 
■235 of theijo brand new ! 

And — new iwint^rs on eorroet 
proccpsEis of wood finishing! 



Bargains! 

For naiRfd«t Hi 

4 ft,- [n. WcftE African Iroko 
(llfht bMwn] 

4 rt-‘^ in. Aiisitmlian I.ara- 
wcNHi (siikf brown fin (coil) 

4 U in^ Ontral ATrican 
Honln tanifien brown) 

4 ft.’ U in. ^Cortli Amur Wal- 
nut (alaE« ocilor) 



The catoloK e^:cpln.lnn iKo rrW 
Cr&n.«nian Art lnl«y Profesis* 
$a ui^iLy iofirnod. 

Scores of other pomtere on 
the “how'* of wood working 1 
NOVEL end roroH hnrct-to- 
ftnd, imported woods from all 
ov'er the world and et as- 
tonlsbingJy moderate prices. 
Complete list of all Stntidard 
Amorienn Woods^ cut to eon- 
venJeut aiiea without woiste. 



All a.pprtdiiie ihiB! 

20 lUfFerent hinds cf ArnClioaTI 
wfiodR in neat boK. eacJi niecs 
l^i inch tbjck. inch 

uiAeL ucaQjr labeled, pnEr SI .00 



Also Isrire asaartment of 
attractively deqiitneil 
carved decorations, aiould- 
iliira, plain and ornamental 
hardware of ail desoriptiaos. 



Deal no. 101 onir 91. OS, tlE^b 

nuality scroll saw. oite down 
fawh, eholod of Mabrnaany or 
Walmit for two eonior pleeea, 
2 blue DlilitA. ail nci.<ded Lard- 
wru. Total 91 .88. 



Aatounding Bargain deals, (A 
few examples in left eolumn.) 
This U but n partial list of 
content'?, all for only lOe, 
Get it while the edition laate. 



Write ^ 



Book 



I CliAFTSMAN ViOOB SERVICE CO.^ 273^ S, MarV tU Chicago. I 
I [ enclose ibc fi^lamps or eorn) for whlek picara send iievr I 

^ 13^0-ptUie IfarcHln Cataiog No, tl far ^Vooauarkers. ^ 

Are ^ w 



Name 

Street and No. 



Town State............ * 

If 3TOU also Want to order one or more of tbo detls from this 

adTErtisement. state Deni No. m 

EnclottQ full amount □ or 91. balance C.O.D. G I 

Money bach If not tOO per eeiit eatisAed. ■ 



* , , ' (Continued from pa£e ISTA) 

flictmg ideas about the way tomorrow's car 
will appear. General Motors moves toward 
the knife-edge front and elimination of 
the familiar radiator grille, reaching the 
extreme point in Buick^ which has a “but- 
terfly” grille starting rather low on the 
front. This grille is part of the “catwalk" 
cooling system adopted from European 
racing cars. With this construction, the 
grille is set in rakish contour in the cat- 
walk section of the front end, resulting in 
better streamlining, a narrower hood for 
better vision and introduction of air to the 
radiator at greater pressure to increase 
cooling efficiency. 

Buick takes a step toward elimination of 
running boards. In the models “40” and 
“60/' Buick offers stream boards which are 
not so wide as the regular running boards 




ptfW JVe^h conJitianing unit which 
hat "Weather Eye** dfiaf 



and which are surmounted wdth stainless 
steel moldings extending their entire 
length. Graham eliminates the running 
boards from its curb-height body^ but the 
full-width boards may be obtained at add- 
ed cost. The Cadillac “61'^ offers running 
boards as optional equip mentt replacing 
them wnth the strips of stainless steel be- 
low the doors. Running boards are nar- 
rower on the Chrysler and some other cars, 
indicating that new models of the near fu« 
ture may be entirely free of step boards. 

The Chrysler line has variations of the 
rounded nose design set off by horizontal 
vents protected by chrome bars. Head- 
lamps are built into the front fenders. Rear 

(Cuntlnufrd to i>affe IBlA) 
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NOW I KNOW WHAT FRED MEAN‘S' 
WHEN HE SAID HE GOT HIS RAY BOOST 
OUT A TWO DOLLAR BOOK. 




PAY RAISING 
EXTRA MONEY 

BOOKS 

THAT WILL HELP YOU 
WIN SUCCESS 

You, toOi iirill fird the aclccttd list of practicnl bookfl belom juat 
wbiit you need to Ldp you improve ynur job^ prepare for a 
Iwttcr one, nr add to your iticorne ll-ttouj^h apiii-ft tinie caroinEB, 
Tbouannda feive thcM buoltB credit for their pucresBg, 

CClin UA UflilPVT llita advert incmeiit aa an 

9tliy flU Iflunci : order Wanlr, Check hooka 

wanted- Add naUzte and nddrnea and rnniE. Just pay pDetman 
price pluB few cente: poetape, fin U, S, and poefleflaio-nj-3 Or 
remit with o^er and odd 10 cetita per hook for paataea, 

POPULAR MECHANICS PRESS 

Rmm 12 JIB 30U Eait OnUHo S(n«t Chicago 



AIR CONOITiONJHG 

Uve Field; Ureut 

■SJ.Sfll 

ALUMINUM WORKING 

For t^chool and Home 
Hbupei. Juat Out. 

up., lllua. . . . . .S3.0U 
AUTO EHCTOLOPEOIA 
T'ne Fftmciw UyJie's 

IjAtcat Kdltlnn 

llO^V. GENERATORS 
Made 1-Ycm OKI Aulu 

SUflU 

BIRD HOUSES 
Dufid t4 i;^li Easy 

Dt!H]i{n!f Sl.OD 

blueprint reading 

for Hut BwlMlng 

TraidiM . $1.25 
BOAT BOOK 

PowtT, Hid I, itovlnjiH 

Pjuldle Vtan» 

BOY MECHANIC 
H u [Ldrcilk« Tttinjca 

L'au M ake $2.00 

CARPENTRY. PRACTICAL 
L oTnpier.a 4Ja p>u£ee. 

Uevli^ EriltLoa , . , $Z,00 
CIVIL SERVICE 
LluJnU JdlU Jy t-'uiirvea 
FenJival, yiate, City 

FimUloTifl. $1.00 

CONCRETE 

inOL Ideas fur Uninjf. 

Net« PfjbMtar 
Mechaiirciit Beuk. . .$$.00 

diesel handbook 

New] LutodL Infuiv 

icatiPU ........ . .$$,•$ 

ELECTROPLATINO 

with (Jopper, Niekei 

and Oirumlum Teeh- 
□Iral liUtlCLl]]. . .... .11, SI 
FORD V-t CARS, TRUOK« 
New. ruti PaH«H. In- 
cUidw i>etiai5 loar 

Cora 

rORMULAS 

3U5t) .M alley Makini;. 

Start 41 lii,Hitne« $1.25 

A-C- POWER WIR-ING 
Cavera all na^ (?1 a.e. 
kir UuWer . . . $*.BB 

furniture MAKIHC 

Toola, MaterlaU. He- 

ftlpn . . .S2.50 

HOUSES, SMALL 
Buufe. of. for Ffomc 

juinrters. . . * $i.oo 

HYPNOTISM 
How ti> Met^me an 

EKpert $2.00 

LOCOMOTIVE 
FuMln^l Cbort 
all Piu-L^.. - ... ... -Si.BO 



MACHINE WOOD* 
WORKING 

Flrsii Com [tie I e Hoftt 

on rSnbject SL3$ 

MATHEMATICS 
Jijwy tmJde for the 

fTaecIntl Mim 51.$B 

MECHANICAL DRAWING 
i.aarn DrufLiJiiC UuOtl 
floitirlej. ........ $1.00 

MOHCY MAKING IDEAS 
ipoO STaya lo ^laka 

StemO 52,50 

OFFICE MACHINES 
A4J Mahe^- Care and 

Op^ttlnn ... $2.50 

PAINTING AND DECO- 
riitknu. S tTK Lo^tk.. .. S1.$B 
PLUMBING 
SOU l■’a■rl-9i I^vorv 
FJumcowner tthould 

Know. 4 53.5D 

TEST GOLO— PLATINUM 
loen r i ry — n uy— .set] . 
hy C. it JJoke. ,.S 1 . 0 D 
PROSPECTORS' 
HANDBOOK 
How lu Mine, Appraise. 

KqiJd $3,0| 

RAOtU SERVICING 
JfYpdl hy Ivnpwlnc Coat*. 
KtiihH, KLel. . . . , , $i.00 

REFRIGERATION 

Eiccirie, Cat. ye a 

Kervlr* Ktipert $$,00 

REWINDING ELECTRIC 
MOTORS 
FroetluDul Suites. 

VaJiiel........ $S,S0 

SHIP MODEL 

Eutini Teat. Farnuu.*; 
"Suvert'iilJi'" Of 1637 11. M 
SHOP NOTES library 
fi Vol. W'nnderfLi] 

Khun TdeiU! 

SOIL-LCSS growth OF 
I'lanld. Juat uut . , . $2.7$ 
STEEL SQUARE 
Hdw Fu iTciire Afiitlca 
uf Ratters, flodfss, 

si,hB 

TOYS 

Fiir Anjupcnient nr PTnflt, 
S^aleiiljle DcKljrnij.. . . $1.$0 
TRAILER building 

New lliMhk Sl+OQ 

UPHOLSTERY 
Always a 1+ltE ^Tflriiet. 

l^tan Own Inwlllfefi* 12.01 

WELDING CYCLOPEDIA 

A] I type*. New Uth [al $$,0C 
WOOD FINISHING 
MethudH. TOOB. 

.M at erl iiJ43 ■ , $2. D 0 




iu>®K?rtf 




liJisit fflertifo-tt Papular MiehuTiiaa 




Bieeest thrill m a $kim iile^ + . hfi £rst capaon-baU 
descent under perfect COntroU It's eiisier too, on 
Northland ikis. Each pair is perfectly cnatched , ,, 
uoiform to weight, balance aod Jimberness. 

The fa mo u j Deerhe-ad. on NorthJmd'i hve eKClusive 
models j^uarantees you the finest skis money cao 
tuy. Write today for free booklet oo How To' Ski* 

NORTHLAND SKI MFC. COMPANY 

Worlds l^Tgfst MjfTfu/^ctKTfrs 
SS MnrrfHm Park St. Paul, MEnnnsota 







Only 



A|,h 

TVFTtai Arttfllt 

THE 



WliBt u vkLuril Tf-rwHl. rbodU tii t$fl h*AVy-d.iltV 

* Ij TOrGLJ [>C, tiAVii- btiriciM wFi]. i^ud^ tljo. iie?w liftlh^ 

mritl .hlHC ruklf-fKi 4 taM^ h.ihi P iu*li ^ FuRr-Fir^ 

IH It. I'. HiCU|« blcJLii nil- qqkL. ici|M tqi hiUp. 

bniuLlcp caHliy In E'owtirfial linili, sir^rKInt' 

VB B dirii»^ Comfcrtiililn ^lulikin •Ml, bw hi'^wi 4 i fr'T 
tiTu. 11 $ M 4 I« tB thri Cl H aw— flaaper lluo ■!»» 
Jcurliw. . 3 $ ^T^Iw pw baiw] 

MA^iV Jionmi. 3 nDd 3-wlitH. Fei irbcta,!. 
dvIcvcrTKV. hIhkL dSdS. c 4 h?. 

BOOK'LET il|£>wta oil Bnd 

■ Its V*ry Lok PriMiL Writo hOWl 

WOilK^i DupL N-1L iJiHHln, Heir. 




Pml pil'd 



MOTORITE 

'0NLV OiurantHd Accurate 

A f^Tinl-Lnl'i* n** lniTJ*"rrirTl t ill thfl 
rrrni m TP(rn*i.kiiE Ipid lypa 
Ufi Iinr H.ni| BB 

jKiiJ.ir [wtlrr u[, tfi*' 4 i.[|b*r. KItP 
(nK-lct- ].*inL, klkr b 9 Et>.I.HS JMli! 

A|.pij pn 4 n|n 4 'Ild III ■(■»rU iJmET. dU|. 

EribiiJE^r rtr. rinilk>n Jr"iid it ii>n "Iwvik 

JnH[:i 4 lillii li«ndi>-n h'-HE bpi iut-Eh r-ui*- gr(|iy 
rmF <l 1 fn«r. EHTHE? 3 BJ WrvH-^ VUllllini 
tnu,i. .k.l.K.lu(ir!lj Jlijrk piir™>r. m'l'U nitde-. 
wiu'cIl tiiri'.t it:< tofl. U#«t Krtil't Cin. 
riiJFV Llri 1 ^ 14 ^ L.U-- 1 . tjb^' .VlH- 

I SUP. liJVC H,r .V^JlBniiirH. 

fi«Jld -linl.^ It.iiP Bl NTc^OTIF^ irill 

}>G *cbL iKnCip^LL till IIP 111 hJftd. 

affFM /tc HAUiiaE t«[ft i7]ii>cnlunA4i. 

B. M. IHERT* Dept. 12^ 

St Wfcit Jiecfc«i» gled^, CihJeaae 



IMGENIOUS NEW 
MOTOR TESTER 




Yours for 
a Dai| 



Sent on 
10 DAY 



Mfliej 

lich 

GuiaBteS 

T’l >J[!Tfly lliL' er’-uH it liar- 
yiaiit re^r niTrF^rt, A licnulna 
foil fllKUl JinU.jFl filfita m'pdel UmSorWWi.] Mi. 5 

J(ir Only ?^^E10 IritlO or an eas-y tirlllS. Il9* up ■ C4>-dBta 
jmprm-flncnla IncliidllEKi sikmiard KryhMriJ, hB.A- 

EpaecT, atiLoxnatic rihtiOn reV(i-9e, HhlfllMk t'fiy, 2 -color 
ribbon, otc, TJio porfwt ftll nornoao Ij-prwrlti;!-. Ccmvletslr 
rchul^^ 4- — — ^ - 1 

l^iTTEmAVSdTJALTTFtWinVTR’tY^ I 

■ m WhC M«nrn St„ III., Pvpt- ! 

I fWid Kfl. 1 fF, o. B. rtiirtio) nt oB«e (iif lU | 

I tri*(. ir r rmt r*rf»rdT wvtiifi**! I hib iplurn Jl . 

! It r k«#|. It T irlll p+T *S.M B ITKiBlh Unlil T llBVt «y.W! tlCBl ■ 



pr»»t -ip Pdll. 

r«r qukb ihipminl oivB nItnnEC and wCU'OBttMn. 



NbBiT- 

Tow n . 



.^ute. . . .. . 
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ftnd oat 
aiHTiTt t no^E aenant JodeI 
rurw Conn GancJ IdEtrnnteiitB. 
KlEnywonderful^t^las^VO Icfl- 
S^UTPsI TcMiay ,wi ore ciwj*, 
hT\k Connd etq t^e ^ 'c^ioL^ 
Lha Attidts/* Yod'iU 
f//j^ Tpnw tMter and tafca- 
toara prlda in II crnttina 
'/ Conil-^ tnjidii by the 
' lErEimt CniiaDfactart!T+ Seo 
Ju fcmr d«Jt!r erKtriio oa for 
^ Heme TrmJ, Ew/ PfiVtivettt 
ODirr, MeotiDD instrumeDt^ 
Chi G. CGKN* LTO. 

3 J 11 Caiin BJrdg.T CJHIun* indi 



YOU -■'Mi 

DONY ^ 
NECO A LtSSOH 



Even if you con'l read a neia — In jutt 
o few mlnuiti you ih^uid be playing 
the rolyif CA thlA newBit inuikal 

leftwhiofll It’i the lif« of fh« perfy,Qlofle 
or w^ih acc04np<inlin|:nlH leacKeri 

recominend it. The perfect B^ft^ At 
dealeri — or lend $1.00 with nam# and 
dddrfii. Moii'ecf poiipojd anywfiyre in 
pNi U S Ordet eorlyl 

Off] TONETTE COMPANT, 

^ 7 ID Eait Adams Strsitn ChlcitQ 



E LATHE TOOL SrT 
f*r •«■*> npBFatJan 

■ . ■ H Ml r. n4tl|iiK ^ 

the AC-£ i^ST 
«<rmetqi*'^bv |MKi>Ka' 
rniiy lml«4-ap. A I 
jruurluird'P'WBiuird! 

^ CI...I., JBS 



Ss?Hip^ atMSTKMa m>$. toh oo 

H -'■Tthfl TM>t Hetder ywpte” 

lei N. rrenrii*:- ***r. CHICAGO, U. t. A 



ANYONE CAN PLAY IT 



£Ai9H BiG MONEY 

WAKING ELECTRIC RAZORS 

fimii ^ iwrti kBd isitnutk^'a 

ib>Kt#. 

£n»] 



riUlPII 1ID GflH Uwd by puMttK 

I uuiin'Ur bun iwbbyid», bMM tu 

□wBcn. etc. Spreyi waler, «L imKiJcidtB. etc. EitTit 

ihioat book ORDER TODAY. JOADAX 

niHP CO^ P-2; tm Bryut VHt^ lUuu m. M*. 



, -■--< -.- — - ........ h'o tiwli aBadnl. 

r ll.CSlfl Lalm ot S. Hamplxi U.ll h. 

Sttturai i^lA 1V3S u*|ph. 

iimnicits MinuiMiurinf C«9iMit]i' 

Depl. PM IZ m W., flertti Avs., Ctak«|0|. UU 



IM» ^ -w. 



CATCH FlSHr 

I tclj. OlaL Milllukt 

jr I «^BLhi Aut FuUilkI l*]TUiJtBd 

atari Vnrp Tnps. finer Pal- ^ 
eft Slt ei it aaiiiamp rHiuatrorlad iJint wlmti ■ 
j^^^RnjndV let ml1 OB Lh* bill Lbe urijw biiH>t rr. r ^ ~ ijnati 
LBBai biiiB A foe fiCe. WfHe for d^'*'»iiiti' hkIb. 
UI1M. Bed nlhM ttaJTan ScifBlV Ca.., 3SDTB iirnFala 



Old auto pu-ts iubHr wood latha, mDial l&lhe, 
Jllf Dew, drlH prc-ia. DliB|>rr. 10" eiPC'llAF aJtw. 
Jian* nimicT. Flajns, ctNiiplete. toTPil <1 t«ilj,pnlj 
Ita.OO, preppid. ThcHiiumde uBiltAed. Sand 
tiMinv. ■■ j. WHO CO., aBSa Vendertulii 
bept. HF, OelrDit. Ill^^:h^. 



IN'e peld M. MF. far eeccptionel rajlar cro>p 

Snew-tHns muih.inMtnp] We fUmilsh mnlertnle; huy 

PtI CTt?P". filir F*iE_plrtnry toU* Lf yaUP C*[. 

|er, ■tiVi fuLLablDx Jfa. iPCd. WTfte tAdey. 

UnFbad Ce., ?1MB LliKala Av., Oept. 300, GKieeoe 



ATKINS SAWS 



Ask your hardware dealer about "Teeth that Bile' 



Are you shunned and pitied because of Tepulaive- 
lookLog hickies? Then why not get right at a common 
cau^ of this trouble—and take atepa ftow? to help 
overcome it? 

Between tho ages of 13 and 25j final growth takes 
place. This ia often accompanied by disturbances 
throughout the body. The skin may become over- 
sensitive, Waste poiaona from the intestines often 
get into the blo^, then ugly pimples may breakout. 

Many young people help solve this problem — aimply 
by eatiag FlefaehraanFi'!' Yesat. Eneli cake ol thw famoun 
fi-anh food helpa eUmlbbte intestinal waste poiaona from 
your body be/ijre they can get into the blood stream * * . 
and gives these pimples e chance to clear up. 

Don^t Tun the risk of permanent acara by tieglecting 
BUch pimplea. Start eating Fleiachinann^a Yeast now — 
S cakes d^y — one i^ke ^ hour before irteala. Begla now I 



A^^naiteiioDircTii^iss. rACf.iMFti:sorA;ti¥ 

jvt'H BDrilr DiDdp D-ilfa T'L.4^Tn.''0 iD«^i.cii. 
t-r poliMJ' r?i‘UjiiOvrl rvadian Jb bkl- 
, ^ niu LruuB — bif djBTtofk ta rtmly dlai^g r - and bj 

(a ljir.-HtrBi.4irif« .CuJkiBf. ra!fJBitli>i 

F l^iir tind-uf [, iulIim It {MieslblDlHir jDutokiBkr' 

--jfeRSF triAak$ r>f 3’[nir CbbiiIj;' idiI Jrieamr— BlBti> HD>r 
abjwi i/irn n>iti (iiF r™ 

Utl f*W»= tiiJjLy, 

TEOHEI^^L SUPPLir COMPflWV, IkyL Wh. TS, PiIb flitt, CiSf. 



MAffE VOW OWM PHOrO 
£ELMMC£M£MTS lfflYAS4^tACM 



Elll.vr. 4 ri yaiTT *1W»I pir*r»F*» »*iir ^iir — nfm BdBUDJT BIBblDD Wllkr!". 

InPr.ti F™ olluri — nt bliDir. la [triif. '!»* for coitJ'inHi 
■nd ppjjBCtJni tMurf" Pli wf.ll. K»iijr — aulaaiBCJi: — ivu npotlFac* 
UBodiil. Ilum inFs miT IJkJil pDrtHrt f*r,ifdy eoBjlturti^i. Luy 
lirlea JiirLudok K^Lfirf-O TaniliWlH' iFiPl Wfn**ii«l!ti' lim, 
kl M. vBd auiiilr dI priTil p* p«r. h'Btlilbi !(■ my. U'rH« 911 W.E 
I Of kCff.'lk! CtH lllu. 

H.LAfIC -4 mFC. CO., OetH* Jt-JlSa, CinHaiMti, Ohl*. 



jPRAYS PainhEnanicl-Lacf|uer-WaA-Ete 



EarnCqsh gi Home.' 



MAKE MASKS! 
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(Continued (roui IS&A 

end lines are characterized by a sweeping 
curve. The trunk has entirely disappeared 
from all Chryslers^ in favor of a concealed 
luggage compartment, another trend in the 
industry. Studebaker and Nash offer new 
ideas of design* both whth considerable 
appeal to the eye. The Graham retains its 
‘’Spirit of Motion” lines of 1938, giving the 
appearance of traveling at high speed even 
while it is motionless* Packard clings to 
its traditional styling, 

Chrysler introduces a new safety speed- 
ometer, the indicator of which is illumi- 
nated when instrument lights are on. From 
a standstill to thirty mtles per hour, the 
legal speed in most city driving* the light 
shows green. From thirty to fifty, it is am- 
ber and at fifty, it changes to a brilliant 
red. Thus the driver is constantly remind- 
ed of the speed at which he is traveling, 
and warned when he approaches a dan- 
gerous pace* 

Constant- speed electric windshield wip- 
ers are another Chrysler feature. Entirely 




fViDUfj arc-fl 791^ windthi^ld, 
mucA imoU^t than that of 1939 




THE NEW 

Western Electric 

HEARING AID 

Orf fi o - feeh rt tc Moc/e/ 



Built 4D new principles in hcariu^aid defii|p] — &cicn- 
lific^iily adjusted after Audiomelric testa — Weatem 
Elertric^a new And ip hone enaUles you lo bear dearly 
in proiip converfiatioii* greatly v^idena your hearint; 
eirrle* It luia greater puwer^ longer l^attery lift; air or 
Luneeonciuctiim; in any positiun. Tj^ *(/ 



C*iiA\UAR ELECTRIC CO-, Graybar Yorit, | 

ft^nil driall^ un Mhjtv Elrruir Audi^henr j 

Model) aiii;t naiuctil di^Alcr. 



.VdiFiP 
AiliirKst . 



City. 



^Siqlp , 






NEW Crindinq Attdchment 



Fqt I' to IG" Lathflf. Build It VourMlf 

At IbjhI, s pM^jiwn prlin^Fr ultliln iouf tufUDL Vpu 
bv our ■rmi-miM-Mirfd on your (jwn 

(It ROM lL*n 4 lM IwSIl ir-irv^ni „qij jriuHlinB. 

At<tl**rljM to .u002i'', Bowlt frmljf 

Gdad* rflir#*, Jiiilvlit. orjrft. ^*r#*, 

i*fir iTBjrrt. ftIuriKfIB r#iJ"Wr#r nnUirtf fiilttFJ. Dots trri-a- 
Im'e JriadiiBL poJljl^«L K-Ufm J ftLhU 

“crk'h'iqH., (a.rfc<«L mu-UiBq WfLla for i Jrlu 

ICAEcd EiirfilB iLiijd full inFuriQRLkJni 

HUROM machine & TOOL CO., D*pt.B-12, Yale* Mich. 




independent of engine action, the wipei’s 
are thus free of the vagaries of the vacuum 
type* 

First to offer a direction signal as stand- 
ard equipment is Buick. This device en- 
ables the driver to indicate to motorists in 
the rear that he is about to turn. The in- 
dicator lamp, located in the center of the 
luggage compartment door', is clearly vis- 
ible from the rear at all angles. When the 
driver wishes to indicate a turn, he flips a 
switch mounted on the steering-post shift 
lever, without removing his hand from the 
wheel. This illuminates a modified arrow 
in the left or right end of the indicator 
lamp, depending upon the direction in 
which he expects lo go. The lamp is the 
flashing type. Very close to the swhtch and 
visible through a small lens in the shift 
lever is a small green pilot light ’which 
(Continued: to ttag^« 162A> 




PHOTO 



prDlilihlf-fiPY hiji:MW*+ b^n*PT Miie PHuTtf 
KliunGEMCI^I 

ViPiir r.HmL Sb nad IcH. ThB Idfri Phwffp 

tnilhfiflr u AUTOHATK:* Mfr 
nisHn^]. AJn CDPICC Hit pifftq-"- CO*f* 

PU^C. iliTulBj FHE£* 

IDUI.*0* 122 EmI eifVlt*NB«VHlll Cllv 




SIZE 



aUiCiC CASH, 




IN NEW POTATO CHIPS 



START AT HOME 

!n)ur pinrirymalKne 

buh^hnvBB of your <iTV~n. Tu rvi 1 iFi-ltf imHi I nlo 
riuihi b.y malsLn^ new.' liind erf Pir.tntO Chius 
filj; l] 11 |pravrrt uutfll. 'NliikA dirll'' 
riottSi nuptrrJfjr. " VON-<?n.F A.?V"' Chip* 

.nt Job,- o.mtr A few hmifs' hTactlpe doe-* 

J(. fluywhere— city, TlllitTP. lu'Vft. 

PotaEMB chnp land enurul . TV’IMjI 
ur retail. SStrjiily yeuC *niUtnl laUSlncw. 

Gmeerlwi. niJi rNeln, retFta.u*- 
Fonts. tavmiB. rin tl’ierat^lllne! 

WE f.T’ART IH 

GrenC nuaiitltlr» of ditiM nrp c^iEetl 

tlollr. PrcMlt IflrrfP— uiiucttaU]^ so, Vuit 

enn nlarl thlu. mEm^-Tilinli.(ii|; 

on a ^‘nrst tn ■nninlfitf"* cmilBy cf 
ufiti. WrlLE for r&LBlu CliliTi UdCiKtcl. 
LONd-EAKltdfi 

l229-« Higlv SliFipgfidtc], ohlp 
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DOES WORK OF MANY 
MEN OR 2 HORSES! 

Tlcrr'i’ ilhtirlm^ r=[*r-r<l AniJ po-H-pt — rhjiil Ki'SH Ci'hl 
unil lipFt VI i]rk hJuelp an ^ilnaJInC 

Tr'iirk pf (iLit'iv (■►tn preiEp^- l-arirpr 

<ln wrtrk pf 2 hnj'iM pr rjiuli'” — iirtinlmp, ph«piTi 
ntnrc p-Hi ri rn tl — riLvpnf^ r-iinlli j.nJ:n.il trp[h. 
Runs all day far 33c. I.■^^ltl4'!ll: rilLii'. Inlirir 

QTi'l jnaTnij-'^Sii'-’Tr triArlpF 

"'Tr'*ctur •of l&O Utp*'' ripre>T -till h'liJil. n"ijv3, 

f.pli Iiurriirt «. [iirrn<*‘ 

ryl 1 1 vji1 r-3 , li:“iirs'phftj|, riki'?. p'siIh lal] 

Hi'nr'I'M, hnuTii. ISiin-p nAJthinp: fml 

CcLuiJrrp, •'.'tpru nlppttrr*. lielil [ilentiU. jmiipp. r-jii-' 
irfclr lni.irr‘1. |jtLitik.>i4, lallptir:. 'j-tlipi hwlt. 

mnchpnvryv l"Fnf* ijppp rnpi;i(|-iiir.mrH-] pt^sriive^ 
Dthw hnv^' •work. Amazii^R monaT'-m.Bkfl'F 
fur fncppui, tl'ut.'k ptuprlclt;<. hiipieiari'eiv, Ori'lpairda, 
euixirhan homp^, «olf rrpirJii, pio. 

SHAW GARDEN TRACTOR 

N»w 1?39 M(Hj«l tin* 3 SpvmI* forwkTd, «n4 
Ravaraa- S'^a-tial to Oru*F, fi S|M*da t'pr- 
•ward — rutPH (rum milR la IS cnilcii ppr JiOliTl 

IMbw Povtr Tu-rrt FCialilwi iH]iaw lo iPirn Lb pt» 
trftck« wjth no kifum or jiuelpinr. A«v«ri« C«>r 
mrtp** Lt to »wrlc antonit roolrr. root«=, in 
cliw quEtrtim- Took AttocKmonta Eor piifTarrcit 
HHvp.. {'Darritpanl- Jiffy IlitcliHi. luvppirovact 
TmE Control yivnf Ioo3a a i^'iclrr raoFP oL inuviK 
MpfibL . ^ Lb-rrpalknra Iriirt'Or^ ut^fillnriui . 

A' air-'OODl'Bd , -I'RycJp rnxznr, i Model 

2 lo S H. P.. tS'hJkilUt abil l-lJpllbii 

AvaEUbl* With Air or Steel Tiros. Air tilMH 
wv-o asrj. fptri. J^ilplo Slur to do morfl work 
ip. a dpv. Ppovifla luotttr trarlioB. 

LOW FACTORY PRICEH IlTail raqpap 

for detniLsi of pri 4 .'e ahlL Irrmpp toplavl 

10-DAV TRIAL 
OFFER! E;rt"a.,»?s'd:^" 

KnbW F<hih# BUik M .^Ri mK*}] 

tTi^rie tTi<iti|iF — wfnf\^ Hri 4 

Irpidilr' Mn-0 Ojpch'ib fi.ir det-tAi tO- 
PAT TRIAL OrPEn todsri 



— oshtril. Ll 

'bi' i>fi-rSAk k Li?ji , 
CinLi^Tuh [>a fu 

fuTinstloa' 

BOO 



■jKj. 

I illffrtp^l 

3 n*r^ 



IdiUMAililLtiniiBIl 

THE SHAW MFG. CO. (Addreta Pfaareat O/T/ce) 

■ililT pTTtzit fiE-i Ifn'nB-l M.ipraU^ IlLj l^it.G 

W-ri 4 a 8 t. Nf- Vwk. N- y.| Gflt-a >■». puurtk 1 «P-. PM*, 

B*eil b* THEE IrifamAL-lH. at onec slKiut tha Bkae ''TiprAir' CardiFa Tnrhpr 

r|ip 4 nh*ll ladnir^ 

O ER^ aad Ld'o OlQ-Pny TfuL Otfar 0 1 -iktrali 4f(pTa 
P.eL«f Pricei Trpcarilltuzi. 



I 
I 

I Kiubp. . . 

I 

I A'ddrPH., 
I Tu-Fii. . 



When -WTiting pleAa-e mention PoptJar jWpcfiOmiVa 



(CDntinllEd from fFB-fc l 6 tA) 

Hashes in unison with the flashing signal, 
when the switch is on. 

Another feature is an inside lock which 
prevents sneak thieves front forcing open 
the front ventilator windows. 

New efforts to make the interior of the 
automobile more comfortable are evident. 
Studebaker Introduces a ventilating filter- 
ing and heating system. Positioned be- 
neath the front floor pan^ the unit draws 
outside air from above the running board 
at the left. This air is filtered, passed 
through the core of an efficient heater^ and 
discharged beneath the front seat where 
suitable apertures distribute it between 
front and rear compartments to provide 
equal comfort to all occupants. In warm 
weather the hot-water supply can be shut 
off and the unit used to draw in fresh, cool, 
filtered air, Windows may be kept tightly 
closed, important during rain or dust 
storms, 

Nash offers the “Weather Eye” — a device 
which automatically brings living-room 
comfort to automobile interiors during the 
cold months of the year. Brought in 
through the cowl ventilator, fresh, outside 
air enters the winter conditioning unit un- 
der its own pressure. Moisture is removed 
by “rain shedders” and the air Ls carried 
through the filter where it is cleaned of 
dust and soot, past the motor-driven fan, 
which can be used to maintain circulation 
when the car is moving slow'ly or standing 
still, through the heating element and into 
the car. A thermostat dial enables the 
driver to “tune in” the car comfort level 
desired, from ^*cold” through “medium” to 
“hot” or at intermediate points. Once the 
dial is set, the weather eye automatically 
keeps the car at this level. 

A “sunshine” top, the roof panel of which 
slides back to provide vision upward and 
to let in the sun^s rays, is an optional fea- 
ture on certain models of Buick, LaSalle 
and Cadillac, The sliding roof, operated 
from the inside, is drip and rainproof. 

Hupp enters the market with two Junior 
models, fitted with bodies quite similar to 
those on the discontinued Cord. 

With the Mercury “8,” Ford enters the 
medium-price field. The Mercury will 
have hydraulic brakes, an engine with 
more power than the Ford and other im- 
provements. Use of hydraulic brakes on 
the Mercury is indicative of Ford^s swing 
away from the mechanical brake. 
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Style 

^ No. 5m 

DEALERS; OlTcr yrjur Cilatumers Fcmjinc Wolverine F ulJ 
GrBio HorflchideWorkQlnvw. FflstscHina — nfltiwa^Tlyfldver- 
Wf jt« for Catalog' d.ncJ tested Sales plan for new driers. 



npHE thick, soft Wolverine 
^ Horsthidc in these handsome 
work gloves will give you months 
of extra wear — and an exckisive 
tanning process makes it ini possible 
to harden their leathers Sewed 
4 -cord work^shoe thread that you 
just can't rip! Made by the makers 
of Wolverine Shell Korsehtde work 
shoes^ If your dealer can't supply 
you send us 75 c tmd your dealer's 
name — =wc'll mail your gloves post- 
paid. Ask f&r No. 56 S. Sizes 8 to 



HOIP 

OF THOSE JOBS WITH 

HORSEHIDE HANDS" 

THEY'LL STAY SOFT . . . BECAUSE THEY’RE 
WOLVERINE FULL GRAIN HORSEHIDE 



WOLYEMINl 

HORSEHIDE WORK GLOVES 



Complete 
Directions 
for Small 
and Large 
Scale Cfowing 

f!ft the iipw ho^hk 
“^qllp-KS Cra«illi 
f of hhinlii^' CitHL 
learti this i>ew' 
lE<fl]iii(|Lid whlfh tveryoiiL- is talk in r about. Three uieUicnJs 
(Feftcribpil— Water Culture^ F^ninfl Llultttj-e. !^iihdrrij;at inn^ 
plains uLI operation!^. Tells h^u" ra'iake contaiiirTs !ia<l 
luitrJt'ht 6(]luUoiia ffruii raw in ule rials at small et>st— hdw fit 
prou" thjwers, Vf^etables am] fniiis u'ithont A hue hobby 
Mtd it tiioiiL'y-HaviuR investinent for city ffwetl 0 r&. A suiirer 
■jf tiH'VV IniiUit^H for B-aTJtnerj. nurs?F>THfTi, clr. Oiilj bof* ft )l! klml. 
Orctef Uklitv ''SeiitlcSB Growth ef IUjuT*.-” :fent pastpaltl fer J2.75. 

fOPUlAR MECHANICS PRESS QepUa3B M6 ELOalatla St.,CI'J»gj 



GROW PLANTS 
WITHOUT 

C fl 1 1 New 

vUIL Development 




'.lr>tnl1lf iind q.i^ 
linn Atth rjxy.AiTt" 
V I It tt r. E 1 1 e 1 . r 3 (f- 
-Snut. TelUIh Flash, 
lii'slt^ianrrp. Th^-r- 
■nil. l-.to-i. 



CiverD All Tjfpct »f Walding 
N« Olhvr Initruclun NbviIb^ 

Wvliiiltg 1 h DXiC of OiUaLaEiiI- 
ime trtiJea aijd profcssii_m’‘. 
b'tday. liLg Opportmiit-ipri, 
UrcLiitl tH'W fdltjiHi of fiOjioiiit 

welding excyclo- 

FK1>1 A ip book you netd lo 
(M*t ptartr‘d, Givpg princi- 
pleg and practical metliiKlt^^ 
rl Et I .'LJ Ic cl clitacripl long of 
met Ills uuJ alloys, describes 
jH>in:t? and wvbl-'f, metal 
pprayinp, cuttinp, baKli-tk- 
iiijf, ete. paces. Ilitn- 

dredsof ilUiatratioTiH. No(h- 
iii^r elgo like it. poat- 

paid for $u ur if ill U. O- iir 
pevsgesaiona pay postman on 
delivery'. ^V rius today. Get 

your eupy now. 
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I'M COMING! 



□oa't live uhth crip|> 1 ed fumitufc-. 
chipp«t venErrx. jpUcitET-Ed 

It'a fun "doiaig them aver'* 
-with Ruyeml only frocn enid 

Irak put lacijCr 

it'& vtrh'nfci'. 10 :.'' and up in 
tube, bottle or can at hardware 
or Dcttij 10 / for fuLt iLrc bot- 
tle pnd ^rt nf prcijcci p 1 j*rn, 
ROGERS, ClaucBtlBr, 












w 



SAYS GLULKY 




IMm TART 8 



SHAMROCK TRAILER PARTS. 



on f+c|Ii*hU 

,MICH. 




TANK LOCK 

tUtk. WTOr^ 
APMr.tHASXE. ^ 

ttrclEC., WrUe uina- 

AtHUNO. KV. 

GIFT FO#r f^ATHrit 

VOU^ StHD FOR ClttCULAM 
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THE XMAS GIFT 
THAT WILL MAKE 
THE SHOP COMPLETE 



An Ideal Present 
to the Craftsman 
Machinist and 
Mechanic • • * 



No, by 3' 

b&d Worltjahap B&noh 
tvltb. MbrisiOXt'ta.l MotoP OpiV4,. 

^4 H.P. Heverainyr Motor, 
Switch. aiVt-ti 

B«lt Tampion 4 ^ |\|| 
Cdu nlorn halt . S| | IbIJu 



Wt. 330 Its . . . 
doiirjrt — $7 



for /a /no.) 



THE SOUTH BEXD BACK-GEARED, SCREW 
CUTTIHO METAL WORKING PRECI310H LATHE 

A ITniversal Lathe o£ Highest Quality and 
Accuracy for doing Model Work — Home 
Workfrhop Project^i — Tool and Instrument 
Repair — G unsmithing — Engineering Jobs 
—Inventive Work— Auto Repair— Electri- 
cal and Radio Service— Laboratory Work— 
General Shop Repair— and Metal Working 
Operations o£ All Kinds. ■ « ■ » 



T he South Bend G-incb 
Workshop Lathe is a 
gift to please any man or 
boy mechanically inclined. 

Besides a tool which will per- 
form practically every metal working job in the 
shop, the 9*^ Workshop Lathe is a finer precision 
machine* Accuracy — speed — and durability 

are designed and built into the 9^ loathe with 
all the skill and expeiieuce our 32 years of 
building fine lathee can produce* 



Send Coupon for these books 




to* Run a Latlt#" — 129 pag«a, 330 lllu^tE^atlon* 
on IntKA opvFAtic^n and valuabla ah^tp liinta. 

Catalog Nd. 4G-A— muatratas, dHcribas and pricas 
9^"'lp.tHaln 3',3iqj\4' and4^;;f' bad and B 

*'Th* Hama Warkshpp"— 33 paaw 

feKowing Intvrvatin^ aHop views, 
aquipment BThd shop Inatruetian. 



_ __ - m*-” 

SOUTH BEND UtTHE WQRKBi 

$3Q E. Madiaon Bt., Bouth Band, Ind., U.S.A. 

□ No. 34LB, "How to Bun a Lalbe/' 

O Hu* 46 -Aj C«ta1o9| Troa 

□ No. 11 W Home ^rkabop/^ Tiea 

□ laEy FUa 



Hundreds of different machlaing jobs can be 
handled on the 9"^ Workshop Lathe, such aa 
drillingj, turning, boring, reaming, cutting screw 
threads, facing, nulling, tiling and chucking in 
steel, iron, as well as wood^ plaetics, etc. 

FdAturaa: Praoition Laad Scrow for outHn^ screw 
th/eads 4 lo 112 per inck, Ball Thrust Beaiiiig on Spindla, 
twin Gear Heveroe to toad Screw, Autocoalic Loncitudlnil 
Screw read, tpiudJ* hfil* tctai coliets up lo y^, 

3Q attac timanls availahte ior cilndiDg, draw- 

in coUat chuck work, leper work, and other operatioiu. 

Uaed b? watl-known manuiachiieri In this country and 
abroad. The axading requiremenlB Eo which the Latfaa 
is held In doing tool and die work, produHiJon OperatJonr, 
etc., U proof of it* aOCurnc? and );fuality. 

Other HTe> in 9*, 11^, 13^, 15' and owing,- bed lengths 
3' to 12^, Cshaft end Motor Drive. Pcioed fks $1900. 

SOUTH BEND IJLTBE WORKS 

BSS Ea:i4 Madisou St., Soath Bend, Ind., U. S.A. 



SOUTH BEND 



CU-* of Woik 

Kama ...... 

Addrau 

City. .State 
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I JEwt m 

B 19 D£I^H Clh If 

liUttuPiTHL ri 

m 
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h9<^ vqucan mai^{ henoR 
^4A.|*L^hL B£^en. 
PU« 1 t AOhD Tit jkllHS AN.p DOIt H‘ 
O'FOrHE*. WtTH 

PtEAt El ECT^'C Eti&*<irS' 



E[;ECV^> h[4 kLiCriW {■>4(^1 
SmP-DlVlF. -T-fM J 1 »HP) K^MUSi' 
t i«i» ii ■»»«& IwFT 

V'f lkpv*»»l»t>|j[ — 



HEftrt UHOTHiR Vlfi fiMEXRi’WE 
Eht&NfElt\ ifeUcCKf^f VCIV^ I 
Pyr EttCtUK LI&HT? LN- (Iffit™ I 

tfJu^TDKE R.E^EPk>mE|lil>ia I 



m\i l& TriE AAflVI W^UIf- 
ThE W9L«'lE«£t:i%. &EEE 
IT'S MT EVE^n'MIWi.l’M 
COtM^ TO AiV. DAD TOdAV 



5 W:/ ' ■--/' tU 
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DEVELOPED AT THE GILBUT HALL OF SCIENCE 



- Leading toy stores are showing a sensational new 

w kind of Erector this year. An Erector that makes 
I modchbuilding more fun than the movies — more 

exciting than a football game. Because Erector 
has gone ALL-ELECTRIC. 

NoWp for the first time, you can build a revolving airplane beacon 
with real electric searchlight — construct electrically lighted railroad 
trains* Ferris wheel* airplanes, motor cars*— erect electric bridges 
that open and close — make mighty cranes that grab up steel girders 
by clectro-magnctic power. 

You can build all the engineering marv'els you see on this page — 
and 100 more — with ONE Erector Set. Put da^^ling electric lights 
on them. Make them bti^sr tvith action with the new 4-speed 
Erector clcctrtc engine. There arc more blood-tingling thrills in 
the new All-Electric Erector than in a doicn ordinary toys. Tell 
Dad that Erector is your No. 1 chtNice of Christmas presents. 



7 fte SensdtlonG/ Jifeiu 



r^.v- h-r. 



Get & load of the sensational, new No. 8I3 
Erecrlor. Crammed with exdtinfi electrie*! 
end atructoral parts. Electric lifEhta — 110 
volt electric eneinc with 4 s(>eeds and auto- 
mobile-tiTsc gear shift — pow^erfuJ electro - 
mai^nct. Also, polbhed steel boiler shell — 
biit red wheels^ steel eirders nnd strncmral 
plates — gears and pmLQiifj — p tntfll of t8 Ibs* 
of pArts for building over 100 colossal, en- 
Uine-driVeCi. elcctricfllly tighted enaineefing 
marvels. Price $ 13 . 95 ; other Erectors from 
$1,00 lo $27.50* 





A Cbrjatmas gift | 

from A Cr Gilbert 1 
the inventor of Erec- 
tor! Tbc Myslerions 
Erertoracope* IB rings 
ynn sights so HmRjKnt 
you can Wflrcely believe ^ 
evtSr Free mth catalog of New All 
Electric Erectors 



rni5 

ERECTCR&COPE 
\ SUREIS 
I SNA 7 ZV f 




aUSH COUPOJ 4 DR It POST CARS 

T[r. A. C. CiltfFrt 

^IfrU ijJ .‘M-i|iBJn% 

>>1 Lrfl'^ioj Kftiitrn. 




JTHir M I TiTwrlnf^ucHU ihii n-l n.^ 

s .tlt-EI<^irk £r«r^. L.M4> fHFrH- 



. . . . . 
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Good things are good because 
of their ingredients, Chesterfields are 
made from the best ingredients a ciga- 
rette can have . . . mild, ripe home' 
grown and aromatic ' Turkish tubaccoSi 
cut into long even shreds, rolled in pure 
cigarette paper, and made just right for 
smoking. 

l\liUiQ»s of smokers sayt 
*^‘Chesterfieid's miUer* better taste ^ives 

me nwre pkasure , " 



miiiions 



your smoking pleasure 



Copyright I93S, laecETi' & Mvers Tohacco Co, 



